: ailway ~~ 
Engineering 
Maintenance 


STS 


“7 Than 


$750,000,000 


of Deferred Maintenance— 


and every train adds to it. 


As the turn comes, those 
manufacturers which are keeping 
their names before maintenance 
officers profit first and most. 








698 


RAILWAY ENGINEERING AND MAINTENANCE 


December, 1932 








Clean Ballast Without Obstructing Tracks 


After cleaning. 


Twelve Moles, working 


Cost including labor, fuel, work train charges and all running repairs was 


MOLES 








two and eight-tenths cents per lineal foot. 


BRAILWAY REAINTENANCE CORPORATION 


Pittsbursh. Pa. 


one trick five days per week, on a heavy traffic 
division, cleaned one hundred and ninety-two miles of intertrack space 
this season up to the first of November. 


Track cribbed out by 

hand. Moles in inter- 

track space and on 

shoulder cleaning all 
the ballast. 


eee 
eee 
on 

















RAILWAY ENGINEERING AND MAINTENANCE _ 


syothly by Simmons-Boardman Publishing Co., 2200 Port Washington Road, Milwaukee, Wisconsin. 


February 14, 1931, at the postoffice at Milwaukee, Wisconsin, under the Act of March 3, 1879. 


Alphabetical Index to Advertisers Page 746 


Entered as second class matter 











December, 1932 RAILWAY ENGINEERING AND MAINTENANCE 699 


WHAT 


is the Purpose 


of a Tie Plate 


Is it not to Protect Ties 
from Mechanical Wear 


Then why is not Design 
the Most Important 
Requisite of a Tie Plate 





on 


| ) 
| lina" 









EAL tie protection is determined by tie 

plate design. Nothing else. All other 
qualifications are secondary. Service in track 
is what counts and that service should be 
measured by the ability of the plate to pro- 
tect ties against mechanical wear. 


The Lundie is the one tie plate that holds 
track to perfect gauge without the use of 
destructive projections which ordinarily ruin 
ties and defeat their very purpose. Its design 
prevents mechanical wear and insures maxi- 
mum return on cross tie investments. 

You can have this real tie protection at 
no increased cost. 


The Lundie Engineering Corporation 
' 285 Madison Avenue, New York 
59 East Van Buren Street, Chicago 








TIE PLATE ik 
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MCO Multi-Plate ARCH 


Utmost 
Economy 








marks its use 





for large 
diameter Culverts 





Muiltt-Plate Arch, 120- 
ich base, 60-inch rise, 
shows only 1% inches 
deflection under 76,025 
Ibs. concentrated load, 


without side support. 





than in the upper part of the cir- 
cumference. 
This again illustrates the value of 


Greater Strength— 
Greater Durability 


IGURED against other struc- 
tures of similar size, Armco 





Multi-Plate Arch saves hun- 
dreds. often thousands of dol- 
lars. 

Lower transportation costs, 
quick installation, minimum of 
equipment and ease of handling 
contribute to savings never be- 
fore possible in this size struc- 
ture. 


Armeo Multi-Plate Arch sets new 
standards for greater strength and 
durability. Corrugations are more 
than twice as wide and three times 
as deep. Armco Ingot Iron Plates 
are three to four times as 
thick as regular 16 gauge. 
Another distinct advantage 
is this: As wear is always 
createst in the bottom, heav- 
ier gauges may be used there 


NW; 


the custom-built feature of Armco 
Multi-Plate Arch for large culvert 
jobs, trestle replacements, arch re- 


lining, stream enclosures, small 
bridges, ete. 
Viewed from any angle, 


Armco Multi-Plate Arch is 
strictly in line with your 
economy program. Get the 
facts now. The coupon is for 
your convenience. 


ARMCO CULVERT MANUFACTURERS ASSOCIATION + Middletown, Ohio 


Armco culverts and drains are manufactured from the 
Armco Ingot Iron of The American Rolling Mill Company 
and always bear its brand. 





data on 








Other Armco Drainage Products 


Paved Invert Pipe e 
Automatic Drainage Gates e 


Metal Cribbing 


Part Circle Culverts 


Perforated Pipe Address 








| 
| 
| 
| Title 
| 
| 
| 
| 





Gentlemen: Send me at once facts and complete 


ARMCO MULTI-PLATE ARCH. 


Name ... 


Road. .... 


ee ee ed 


WAY is acwesds tease eaves Oe sameeren bones 


RE&M-12-32 J | 
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THEY PAY PROFITS 





" NORDBERG "ADZING "MACHINE 
e Pays for Itself in 57 mnad eae 


“| 





a 


"NORDBERG RAIL DRILL 
Itself in Drilling 2300 Holes 





NORDBERG SPIKE PULLER 
Pays for Itself in 33 Days’ Operation 





NORDBERG POWER JACK 
Pays for Itself in 70 Days’ Operation 





Why Not Get on Their Payroll? 


THESE MACHINES SOON PAY FOR THEMSELVES. THEN 
IN TIME AND LABOR SAVED. 





NORDBERG SURFACE GRINDER 
Pays for Itself in Grinding 5450 Joints 





NORDBERG TRACK SHIFTER 


Pays for Itself ) Days in Shifting, in Days in Heavy 


Cr rade Raising Operation 





ng an Hour and a Half on a Switch Doubles the Lif 
ah a os hod iam 


Railway Equipment Department 


NORDBERG MFG. CO. 


MILWAUKEE, WIS. 








NORDBERG MAINTENANCE MACHINERY 
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No. 48 of a series 


Railway 
Engineering ad Maintenance 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


105 West ADAMS ST, 
CHICAGO, ILL. 


Subject: Two Ways of Selling 


November 24, 1932 


Dear Reader: 


When reading a newSpaper in a midwestern city a few days ago, I came 
across a Statement that bears so directly on the relations between railway 
and railway supply men that I feel warranted in bringing it to your atten- 
tion. This statement appeared in this newSpaper's report of the testimony 
presented by the president of a well known railway supply company in a 
court proceeding involving his administration of his company's affairs. 
veep newspaper quoted this railway supply officer as testifying in part as 

ollowss 

"When a customer comes into town, you must be the first 
to meet him. You've got to supply him with a private car 
and keep him entertained until you either win or lose the 
business. There is a constant chain of entertainment and 
the firm that spends the most money and gets the most pub- 
licity can generally attract the business it is seeking. 
There is a lot of entertainm2nt that nobody wants to think 
about after it's over." 

Since reading this report, I have been asking myself if this is a 
correct characterization of railway officers and of the manner in which 
they must be "Sold." Do railway officers demand lavish entertainment as 
a preliminary to the placing of orders? Does the company that spends the 
money for entertainment get the business? 

No, I do not believe this is typical of the relationship between 
those who specify and buy and those who produce and sell the materials and 
equipment used in railway maintenance and operation. That it does illus- 
trate the practices of some companies cannot be denied. But my intimate 
contact with both railway and railway supply men for more than a quarter 
of a century convinces me that such practices are less common each year. 
They belong to a generation that is all but gone. 

In their place has come salesmanship of a higher order. Products 
are sold on their merit. Sales literature, advertising and practical dem- 
onstration have replaced lavish expense accounts in the railway industry 
as elsewhere. Of this newer and more wholesome era of selling Railway En- 
gineering and Maintenance bears evidence for, as I am sure that you have 
noted over the years, leading manufacturers have been using its advertis- 
ing pages more and more to bring to you their sales presentation of the 
equipment and materials that they have developed for your use. Their ad- 
vertisements evidence their belief that modern sales procedure embraces 
advertising as a necessary aid. Yes, I am sure that you agree with me and 
with those companies who are giving so much consideration to advertising 
as a sales aid, that there is a new day in salesmanship. 

By the way, the company whose sales policies were set forth in the 
statement quoted above has been placed in receivership. 


Cordially yours, 


yur Libor 


ETH* JC Editor 





MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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WARREN TOOL CORPORATION 


Successor of The Warren Tool and Forge Company announces that the forged 
steel hand tool business which the old company has conducted since 1912 will 
be continued. Manufacturing activities will be concentrated on those styles 
and types of tools which have been accepted as standard by general use. 

e Extensive alterations and additions are to be made in the plant— many 
of them are already under way. New forging furnaces are being in- 
stalled. The engineering department has been enlarged. « Progressive 
improvements will be developed and incorporated throughout the 
entire “Quikwerk” line and also in the justly famous «Devil”’ 
line of sledges, chisels, mauls, and adzes made from special 
alloy steels which our engineers introduced to the indus- 
try with such marked success in 1922. e Fullest coopera- 
tion will be extended to companies who must of 
necessity maintain minimum inventories in their 
own warehouses. Adequate stocks of tools will 
be available in Warren, Ohio, from which 
immediate shipments can be dispatched to 
any part of the country. e Buyers who 
want quality tools—tools that will 
last longer — that will do the work 
better—can now turn with the 
utmost confidence to Warren 
Tool Corporation, Warren, 
Ohio, manufacturers of 


QUIKWERK TOOLS 


CUT DEVIL CHISELS 
C. L. SCHOONOVER HACK DEVIL ADZES HOWARD C. MULL 


President & General Manager . Vice President in Charge of Sales 


SLUG DEVIL SLEDGES 


SLUG DEVIL MAULS 














WARREN TOOL CORPORATION 








SQ. CREEPING POSITIVELY 
SX ELIMINATED BY 
THIS 

























The ERICSON Rail Anchor will hold and accept any load 
imposed under track creepage and arrest any movement 
with its positive, yet flexible grip on the rail base flange. 


Driven to a grip of tremendous holding power, the ERICSON 
becomes a positive, constant and permanent force in its 
resistance to vibration and creepage. 


The true measure of efficiency of any rail anchor is its hold- 
ing power—ERICSON is therefore the logical choice for 
your rails—engineering tests are the proof of our claims. 


RICSON_ RAIL ANCH®O 


| — INDUSTRIAL AND RAILROAD SUPPLY COMPANY 
NATIONAL SALES REPRESENTATIVES AAnsrAcr URES Oy 310 SOUTH MICHIGAN AVE. CHICAGO 
LUNG! MALLEALLE ROR OSS 
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WE BELIEVE ... 


December, 1932 








WHILE lawmakers are studying railroad relief there are still railroad problems which can be 

solved internally. You can solve the problem of the old and costly knife-blade switch point, for 

example, by passing in favor of the Racor Samson Switch Point. 

Prompt adoption of this measure means: 

—many times the life of the ordinary knife-blade switch points. 

— an investment that will pay youa larger return than any other innovation in trackwork in recent years. 

—no more broken down switch points and no more danger of the flanges mounting on jagged 
wearing surfaces. 

—no more need for switch point protectors. 

—no greater cost for switch points, plates and rods than with the old standard equipment while the 
cost of machining stock rails to fit this new type is negligible compared with increased service life. 

The remarkable length of life of the Racor Samson Switch Point is assured by the inverted ‘V’ 

shape of the point that fits against the undercut stock rail as shown in Fig. 1... It wears smoothly 

and WILL NOT BREAK DOWN. Though covered by U. S. patents, all the larger _—. in track- 

work have been licensed to furnish the Samson Switch. When so much depends upon so little — 

when its — advantages have been proved not only on 

many large railroad systems in the U. S. A. but with similar 

switch points used throughout Continental Europe—the adoption 

of such equipment is an economic necessity. 
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A MENACE 


Employees Should Act to Protect Their Interests 


N August of this year, the last month for which fig- 

ures are available, the number of employees in the 
maintenance of way department of the railways aver- 
aged 217,255. In the corresponding period of 1929 the 
number of employees in this branch of the service aver- 
aged 477,724. Likewise, in August, 1932, the total 
amount received in wages and salaries by maintenance 
of way employees totaled $16,225,154, whereas in the 
same period of 1929 this amount totaled $46,743,927. In 
other words, more than a quarter of a million men have 
lost their positions in this one branch of railway service 
in the last three years and the total income of these em- 
ployees has been reduced more than $30,000,000 per 
month. This, in brief, is the toll that is being exacted of 
those who normally look to the maintenance of way de- 
partment of the railways for their livelihood—men whom 
the railways need today but whom they are unable to pay 
because of inadequate earnings. 

This situation is in part a result of the depression 
through which we are now passing and is to that extent 
common to all industry. It had its origin, however, prior 
to the depression and its causes are more far reaching 
than the depression. Furthermore, these fundamental 
conditions will continue after the depression has disap- 
peared unless the basic causes are corrected. It is to cor- 
rective measures that railway employees should now be 
giving most serious consideration in order that the future 
stability of their employment may be insured. 


Must Protect Their Interests 


In a country with as complex and diverse interests as 
ours, it is of the utmost importance to the welfare of 
each group that it be so organized as to be able to give 
expression to its interests. Without such means for ex- 
pression, it is certain that any group will suffer at the 
hands of others more thoroughly organized for the pres- 
entation of their neetls. It is for this reason that the 
awakening of railway employees throughout the country 
to the necessity for united action in presenting their 
cause to the public and to their delegated lawmakers 
holds so much of promise to employees and railroads 
alike. 

Out of our common lethargy arise movements which 
not infrequently acquire considerable momentum before 
their real menace becomes apparent. Such are the con- 
ditions confronting railroad employees from several an- 
gles today. Take, for illustration, the development of the 


inland waterways. Starting some years ago with a small 
group in the Mississippi valley who saw in the water- 
ways (which, like the stage coach, had been rendered 
obsolete by the development of our railways), an oppor- 
tunity to secure for their communities cheap transporta- 
tion at the expense of the country as a whole, this move- 
ment has grown into a national movement backed by not 
a few representatives in our national Congress, as well as 
the president of the United States, with the result that 
millions of dollars of taxpayers’ money are being diverted 
into entirely unwarranted projects. By the dissemina- 
tion of propaganda depicting the glamor of the steam- 
boat days and the low cost (operating charges only) of 
handling commerce on “highways provided by nature” 
they have built up a favorable attitude in many localities 
that is entirely unwarranted by the facts. 

During this period, railway employees remained in- 
active, either uninformed of or oblivious to the threat 
that such activities bore to them. They failed to combat 
this propaganda with figures showing the indirect but 
nevertheless real cost of inland waterway transportation ; 
they have made no effort to show that transportation in 
artificially maintained channels has proved more ex- 
pensive than by rail wherever it has been undertaken in 
this country; they have neglected to direct attention to 
the further fact that waterway transportation attracts 
traffic only when subsidized liberally from public funds, 
to the necessary selectivity of its traffic, its seasonal char- 
acter, etc. In fact, they have failed to protect the public 
as well as their own interests by their indifference to this 
situation. 


Employees Awakening to Situation 


It is a characteristic of the American public that it is 
slow to act but that when once aroused it proceeds en- 
ergetically to correct a condition that is detrimental to 
its best interests. This attribute is evidenced in recent 
developments among railway employees who are rapidly 
awakening to the necessity for action. It is manifest in 
the widespread organization of local groups, in the corre- 
lation of these local groups into state organizations in 
several states and recently in the formation of a national 
federation of state groups. Through such agencies, the 
1,700,000 persons who have looked to the railways for 
employment and the 6,000,000 who depend directly on 
the roads for their livelihood are beginning to make 
known their positions in opposition to those who would 
tax them to provide subsidies tor other agencies of trans- 
portation that will ultimately eliminate their employment. 

In like manner, railway employees can direct attention 
to the subsidy which the government is paying to the air 
lines for the transportation of mail, a subsidy which is 
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twice the total amount received by the government for 
air mail postage and which is increased still further by 
added payments when passengers are diverted from the 
railways to the planes. They can also acquaint the public 
with the destructive effects of the waterway competition 
through the Panama Canal by ships which are unregu- 
lated as to both rates and service, while the railways are 
controlled as to both and prevented from meeting the 
water rates. 

It is these handicaps—the subsidization of competitive 
agencies on the water and the highways and in the air, 
the inequality of regulation imposed on the railways as 
compared with the comparative freedom of their com- 
petitors, etc—that the railways must be relieved of if 
their 1,700,000 employees are again to prosper. It is the 
business of railway employees to acquaint the public at 
large and those who represent them locally and nationally 
with the thought that it is good business for the country 
as a whole to treat the railways with such equality and 
liberality that they can again resume their place as one 
of the country’s largest employers of labor and one of 
the largest buyers of materials and supplies from the fac- 
tories, mines and mills of the country. 


RAIL ANCHORS 
How Many Must Be Applied to the Panel 


O review of the advances in track construction dur- 

ing the present century would be complete which 
does not mention the rail anchor. No officer of track 
maintenance would today welcome the difficulties that 
would confront him in dealing with creeping track with- 
out this important device. It is to be questioned, how- 
ever, whether the problem of anchoring track has yet 
been completely solved on the average road. 

The anti-creepers available today are vastly superior 
to the primitive designs that were first introduced, al- 
though there are wide differences in preference among 
trackmen as between types or makes of anchors. The 
real problem today, however, concerns the number to be 
applied. 

The forces which cause rails to creep are indeterminate, 
and as every trackman is well aware are not the same on 
all track, even when the volume of traffic is the same. 
Consequently, no arbitrary rule can be devised to deter- 
mine how many anti-creepers are necessary. In other 
words, experience is the only criterion, and it is the com- 
mon complaint of track forces that the number of an- 
chors supplied is often inadequate. 

The anchoring of track is also a not infrequent source 
of contention between the track and bridge forces, the 
former contending that the rail must be anchored on 
bridges if it is to “‘stay put,” whereas the bridge men say 
that if the rail is being effectively held on the adjacent 
embankments it will give no trouble on bridges. As the 
matter now stands, there is little hope of any scientific 
answer to this problem. Rather it involves questions that 
must be answered in the light of common sense—if a 
given number of anchors in any location is not enough, 
more should be applied. It is the duty of the man at the 
front to drive home this fact to his superior officers. 


December, 1932 


RECLAMATION 


The Facts Should Always Be Faced Squarely 


|* view of the problems that confront maintenance of- 
ficers today it is hard to realize that as recently as 14 
years ago these same officers were compelled to cope 
with an inadequate supply of labor and that, of an ex- 
ceedingly indifferent and unstable quality. Yet, in spite 
of this sharp contrast in conditions, then and now, there 
is one respect in which the problems imposed were much 
the same. In 1917 and 1918, just as in 1931 and 1932, 
maintenance officers were faced with the necessity of 
making the maximum use of old or released materials, 
although the reason was entirely different. 

It is not necessary to dwell on the differences in the 
conditions which motivated this policy in the two periods, 
except to point out that reclamation today enjoys the 
benefit of a greatly improved technic and the advantage 
of sharply depressed scrap prices as the basis for esti- 
mates of the savings to be effected in restoring worn 
or damaged materials to a serviceable condition. How- 
ever, there is no denying that commendable results are 
being obtained and that the railways are profiting from 
the improved methods now available and the ingenuity 
displayed by their forces in finding new applications for 
these processes. But are the results all that is claimed 
for them? It is customary to charge any repair or rec- 
lamation operation with the scrap value of the material 
and credit it with the price of new material. Can this 
be justified in all cases? Is repaired material always as 
good as new? 

It is not the thought to discredit the repair work that 
the railways are doing, because much of it has been 
undertaken under force of sheer necessity. But is it 
not better to face the facts squarely and compare not 
only the costs but also anticipated service life of repaired 
articles with the corresponding service life of new ma- 
terial when considering this problem ? 


LARGE GANGS 
Milwaukee Extends This Idea to Welding 


NE of the outstanding developments of the last six 
or seven years is the conduct of major track main- 
tenance operations by relatively large gangs organized 
and administered on a system of grand-division basis. 
No railway has gone further in the application of this 
plan than the Chicago, Milwaukee, St. Paul & Pacific. 
After employing system gangs successfully for ballast- 
ing and laying rail, this road introduced the same basic 
idea in driving piles for trestle renewals and later applied 
it to a number of other operations. That the officers of 
the maintenance of way department of this road are 
convinced of the advantages of this plan is again demon- 
strated by the organization this year of a gang that has 
heen at work during a large part of 1932 in building 
up battered rail ends in the tracks of most of the divi- 
sions east of the Missouri river. 
The Milwaukee is, of course, only one of a consider- 
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able number of roads that is committed to the idea of 
system gangs, but its policy is distinctive in that it im- 
plies the employment of a limited number of relatively 
large gangs, as it is convinced that the output of work 
is increased in at least the proportion that the number 
of men exceeds that normally deemed sufficient, that the 
supervision is greatly improved, that incidental and over- 
head charges are appreciably reduced, and that the work 
on any given division is cleaned up more quickly and 
thus introduces less interference with train operation 
than would be the case otherwise. 

In line with this policy, the Milwaukee’s new system 
welding gang has embraced 80 men, of whom 35 are 
torchmen or welders, no doubt a much larger force than 
has ever been employed as a unit in work of this kind. 
Whether or not the reader is convinced of the wisdom 
of large gangs in general or as applied to welding in 
particular, he will find much of interest in an account 
of this unusual operation which is presented on page 
710 of this issue. 


CONSOLIDATION 


How Many Classes of Work Can a Maintainer Handle? 


ECAUSE railroads are in the business of overcoming 

space they are themselves confronted with the ob- 
stacle of distance in supervising and maintaining their 
properties, and it is unusual for a member of the division 
maintenance staff to enter the smoking car of almost 
any passenger train without encountering a water serv- 
ice repair man, one or more members of the division 
engineering corps, a signal supervisor, or some other 
fellow employees or officers. 

Such traveling, day after day up and down the line, 
has been so long a definite part of railroading that it 
has come to be considered just as essential to the indus- 
try as the rails and locomotives. Nevertheless, some 
railway officers have long felt that it involved a needless 
waste and have looked for means of keeping under con- 
trol if not materially reducing the amount of traveling 
done. 

The primary obstacle in the way of measures designed 
to curtail such traveling is the subdivision of the main- 
tenance forces into various draft classifications, a tend- 
ency that has been intensified with the growing com- 
plexity of maintenance work. The widespread use of 
electric motors and internal combustion engines in water 
supply, for example, has given rise to trade knowledge 
of a character that was previously not necessary, and 
while every effort is being made to broaden the knowl- 
edge of both the repair man and the supervisory officer, 
it is still an open question whether general knowledge 
of several trades or a special skill in one produces the 
best results in the long run. 

There are, therefore, good reasons why there has been 
no concerted movement to reduce the traveling of main- 
tainers and supervisors by consolidating crafts and 
shortening territories. Consequently, the plan adopted 
by the Minneapolis & St. Louis, described on page 723 
of this issue, is a decided innovation, for it implies that 
the maintainer or repairman assigned to a given territory 
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must be qualified to care for three distinct classes of 
facilities, water service, telegraph and signals. 

In passing judgment on this plan the reader must keep 
in mind that the circumstances are typical of only one 
type of property, namely, a railway of comparatively 
light traffic and, therefore, with water-service facilities 
of limited capacity, and having no automatic signals. 
Nevertheless, the plan does involve an appreciable broad- 
ening of the duties of the men and calls for a knowledge 
and skill in more lines of work than they had to possess 
heretofore. In view of this, it is certain that the work- 
ing out of the Minneapolis & St. Louis plan will be 
watched with interest, for while it is obviously unsuited 
to a heavy-traffic line or a concentrated network of lines, 
it appears to be worthy of serious study on light-traffic 
or long “shoe-string” lines. 


REFINEMENT 


Improved Practices Must Be Carefully Followed Up 


OR many years Americans were given to explaining 

the difference between practices here and abroad by 
pointing to the higher labor and lower material costs that 
prevailed on this continent. This argument lost much of 
its force, however, as our material prices advanced and 
our labor charges decreased with the introduction of 
power equipment. It has been discredited still further 
by the realization that materials of low purchase price 
are not necessarily cheap, because the cost of installa- 
tion enters so largely into the total cost involved. 

The result of all this is well known. We now treat a 
large part of all ties placed in track; we pre-adze and 
pre-bore the ties; we provide heavy tie plates, avoid un- 
necessary field adzing, and, more recently, are going to 
the use of lag screws to anchor the plates to the ties— 
in a word—we are more nearly approaching European 
practice in the care that we take of the materials we 
apply, to the end that the maximum service life will 
be obtained. 

But is this policy realized fully by the men in the 
gangs? Take the matter of swabbing hot creosote on 
ties where they have been adzed in making rail renewals. 
Is the creosote applied to the entire adzed surface or only 
around the edges of tie plates already in place? Lag 
screws or screw spikes are being provided because of 
their superior holding power, but how many of them are 
being set down with a spike maul because of some diffi- 
culty encountered in screwing them down? How often 
are spikes needlessly redriven because a tie plate was 
carelessly set and then deliberately spiked into place with 
the shoulder under the base of the rail? 

There is nothing hypothetical about these questions. 
They all relate to deviations from good workmanship 
that have been noted by not one but many observers. 
They concern faults in track work practices that repre- 
sent a carryover from the days when railway men, and 
in fact all users of material had an entirely different 
point of view than they have today. This is a day of 
refinements in practice, when we must learn to do as a 
matter of course many things that seemed positively silly 
to the practical man of a generation ago. 
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Welding 1,200 Joints a Day 


Milwaukee finds that large gang organized for mass pro- 
duction in building up rail ends reduces unit 
cost and improves quality of work 


S AN extension of its practice of utilizing large, 
A highly-specialized system gangs for track and 

roadway maintenance, the Chicago, Milwaukee, 
St. Paul & Pacific has recently organized a single large 
system welding gang to rebuild battered rail ends, which 
is completing as many as 1,200 joints a day, and aver- 
aging 1,000 a day, including the time required to move 
from point to point and that lost on account of bad 
weather. Although the particular organization which is 
to be described has been in existence a relatively short 
time, it has already demonstrated, as have the other 
system gangs on this road, that the use of a larger or- 
ganization concentrating on one line of work makes it 
possible to introduce methods which definitely reduce 
unit costs. At the same time, supervision is facilitated 
to such an extent that the quality of the work is notice- 
ably improved. 

For several years, this road has been developing the 
use of system gangs for such special purposes as laying 
rail, applying ballast, driving piles, etc., which have been 
described in previous articles.* Briefly this practice 
consists of organizing special gangs for particular classes 
of work and equipping them with power machines and 
tools that are adapted to the work they are to perform. 
Throughout the season they are used only on the work 
for which they are organized, and are moved from di- 
vision to division on a predetermined schedule. 


Began to Rebuild Battered Rail Ends in 1926 


After three or four years of experimental work, the 
Milwaukee began, in 1926, to recondition its battered 
rail ends by oxy-acetylene gas welding, and has since 
followed this practice consistently. In the beginning, the 
two system gangs which had been engaged for several 
years in reconditioning frogs and crossings were as- 
signed to this work also. It was soon discovered, how- 
ever, that the technic of building up rail ends differed 
from that of repairing frogs and crossings and that a 
welder who was successful on one class of work might 
he a poor workman on the other. As a consequence, it 
was decided to segregate the two operations and special 
welding gangs were organized to build up battered rail 
ends, while the original gangs continued their work on 
frogs and crossings, Shortly thereafter the latter were 
equipped for electric welding, since which time the 
separation of the two classes of work has been complete. 

Subsequent to this separation and the assignment of 
the gangs to the different classes of work, the welding 
organization for building up rail ends consisted of sev- 
eral small gangs, each of which worked independently 
under a foreman and was completely equipped with camp 
and supply cars, motor cars, welding tools, a surface 
grinder and a cross grinder. 

Working under the same general supervision, there 
were also several independent heat-treating gangs simi- 
larly equipped, except for the surface grinders. During 
1931, the heat-treating gangs were consolidated into a 


*Railway Engineering and Maintenance for September, 1930, p. 380; Janu- 
ary, 1931, p. 32; June, 1931, p. 544; and December, 1931, p. 1040. 


single organization under a general foreman and three 
assistant foremen. The advantages of this consolidation 
were so apparent in increased output and lowered unit 
costs as well as in better supervision that a study was 
made of the practicability of consolidating the welding 
gangs. 

In making this study, the question of combining the 
heat-treating gang with those engaged in welding was 
also given consideration. It was estimated that by April 
1, 1932, all of the rail in service which was in condition 
for heat treatment, would be cared for, after which date 
the only rail to be given this treatment will be new rail 
as it is laid. To conserve the organization and the ex- 
perience of this gang, it was decided, therefore, to com- 
bine it with the welding gangs into a single organization, 
in the expectation that the same benefits will be derived 
that were demonstrated in the former consolidation, and 
this was done on April 1 of this year. 


How the Welding Gang Is Organized 


As the gang is now organized, it consists of a total 
of 80 men, including 1 general foreman, 2 assistant 
foremen, 35 torchmen, 8 surface-grinder operators, 2 
cross-grinder operators, 1 motor-car operator, 3 men 
distributing material, 1 night watchman, 1 machine re- 
pairman, 2 men oiling joint fastenings and 24 laborers. 
In addition, each division on which the gang works 
assigns a work-train conductor to pilot and supervise the 
movements of the motor cars. The three men who are 
assigned to the handling of material accompany the 
motor-car train which is employed in distributing the gas 
tanks and other necessary equipment and supplies ahead 
of the gang. This crew also picks up the empty gas tanks 
and any other material and equipment which may be 
left behind as the work progresses. The laborers do the 
necessary flagging for the welding operators, move the 
partly-emptied gas tanks as needed, keep the welders 
supplied with quenching and drinking water and do what- 
ever miscellaneous work that may be necessary. 

One of the assistant foremen has direct charge of 
the welders and the remainder of the force which assists 
them. In addition to supervising the work of the torch- 
men, it is his duty to inspect every completed joint for 
workmanship, length and filling out. The other assistant 
foreman is in charge of the grinding and oiling oper- 
ations. He also makes a second check of every welded 
joint on the same basis as the first foreman. The work- 
train conductor, the motor-car operator, the night watch- 
man and the material gang report to the general fore- 
man, but the distribution of the gas tanks-is made in 
accordance with instructions from the assistant foreman. 

Three large extra-gang motor cars are used to haul 
the men and materials to and from work. One of these 
motor cars and seven trailers are coupled together to 
compose the train which is used to distribute the tanks 
and water barrels. In addition, 2 smaller motor cars and 
12 small specially-designed push cars with low wheels 
and bodies, are employed to move the partly-filled tanks 








(1) Testing the joint 
with a straight edge 


(5) Applying the new 
metal on the surface 


(2) Opening the joint 
with a track chisel 


(6) Trying the weld 
with a straight edge 


(3) Heating the rail 
head with the torch 


(7) Quenching with wa- 
ter for heat treatment 








(4) Forging the sides 
and top of the head 


(8) Testing the tem- 
perature of reheating 





Eight Steps in the Welding and Heat Treating of Rail Joints 


and welding equipment during the day. All of this equip- 
ment has roller bearings and the motor and push-car 
frames are of light structural steel with welded con- 
nections. 

As soon as the men reach the work in the morning, 
the material gang, accompanied by the pilot, distributes 
a sufficient number of filled gas tanks and 50-gal. water 
barrels for the following day’s work. During the pre- 
ceding afternoon the assistant foreman has gone ahead 
and marked the joints which he assigns as the day’s 
task for each of the individual torchmen, and indicated 
by marks on the rail the locations for unloading the 
gas tanks for each of these men. The barrels are then 


set out at convenient intervals for delivering the quench- 
ing water to the welders. 

In the afternoon this gang picks up all of the empty 
tanks and barrels and any scattered material from the 
preceding day’s operations. The empty tanks are taken 
to the nearest station and billed for return shipment to 
the manufacturer. After this has been done, new tanks 
are loaded on the trailers and the empty water barrels 
are filled so that the distribution can be started early 
the next morning. 

As the men reach the work in the morning, they are 
dropped off of the motor cars at the points where they 
are to begin. The gas tanks which were distributed the 








712 RAILWAY 


previous day have been so placed that usually they can 
complete their day’s allotment of joints without moving 
them. They are thus able to give their entire time and 
attention to welding and to complete the day without 
interruption, except to let trains or motor cars pass. 
As a result of this arrangement, they are able to devote 
an unusually high percentage of their time to production. 


Methods Employed in Welding Rail Ends 


When a torchman starts to build up a joint, the first 
thing he does is to test the running surface with a 
straight edge to determine the length and depth of the 
depression that must be filled with new metal. He then 
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torchman stops the application of the new metal and 
forges that which has already been applied before it 
has had an opportunity to cool below a forging tem- 
perature, using a 4-lb. hammer. 

This operation of alternately applying new metal and 
forging it is repeated as often as may be necessary until 
the depression at the ends of the rails is completely 
filled. If any part of the welded area has cooled below 
the temperature of heat treatment, it is reheated and 
quenched. It is then reheated to 650 deg., F., the heat- 
treating part of the operation being exactly as described 
in the article on this subject to which reference has 
already been made. 

Eight surface grinders are required to keep abreast 





Light Motor-Car Train Moving ‘Welding Equipment and Partly-Used Tanks 


heats the rails at the ends to a low red heat and separates 
them with a chisel if they are tight or so nearly in con- 
tact that there is danger of the welded metal forming 
a bridge across the gap. 

He then reheats the rail ends to a slightly higher 
temperature and forges them by forcing the chisel into 
the gap between the rails to shape the ends and insure 
that there will be no lip of overhanging metal. If a lip of 
metal has been rolled out on either the gage side or the 
outside of the rail head, or if there are any other ir- 





Motor-Car Work Train Distributing Gas Tanks and Water 


regularities on the top or sides of the rail, these are 
also heated and forged to shape them up before the main 
part of the welding operation is started. 

Following this, the operator applies heat to the rail 
at the end of the weld nearest to him and works away 
from himself, applying metal from the welding rod as 
rapidly as the surface of the rail is hot enough to re- 
ceive it. This is not to be interpreted to mean that the 
heating of the rail progresses over a restricted area, 
since one of the basic requirements of the method in 
use is that as large an area as practicable shall be raised 
to the welding temperature at one time and that the metal 
be applied over this entire area in horizontal layers. At 
frequent intervals during this part of the operation the 


Cross Grinding the Rail Ends 


of the progress of the welding unit, which they follow 
closely. Four of these machines grind the excess metal 
from the top and sides of the head of the right-hand 
rail, and the other four do the same for the left-hand 
rail. Each machine is manned by one operator. When the 
grinding of a joint is completed, the grinder is moved 
to the fourth joint ahead. Before grinding is started 
at a joint, the operator uses a straight edge to determine 
the amount of metal that must be ground off. This 
test is repeated at intervals during the operation and 
again when it is finished to insure that the new surface 
corresponds exactly with the plane of the running sur- 
face on the remainder of the rail. 

As the welding proceeds, the assistant foreman in 
charge of this unit inspects all welds for quality and 
to determine whether the depressions have been com- 
pletely filled. As a further check, a similar inspection 
is made of the joints after they are ground, since it 
is much easier to detect at this time those that are only 
slightly underfilled. Every torchman is given a number 
and is required to identify the joints which he recondi- 
tions by marking this number on the rail. This makes 
it easy to place the responsibility for defective work. 
When sub-standard work is found, the man responsible 
for it is required to go back and correct it. It has been 
found in practice that this rule practically eliminates 
work that is not up to the required standard. 

The next operation consists of cross grinding or bevel- 
ing the rail ends. This is the first operation in heat 
treating, but, obviously, in welding, the cross grinding 
must be done after the rail ends have been built up 
with the new metal. One cross grinding machine, which 
is manned with two operators who relieve each other 
at intervals, is able to maintain the same progress as 
the preceding units. 

As an integral part of the entire operation and the last 
item of the work, all angle bars and joint fastenings 
are given a coat of asphalt-base petroleum residue. 
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Formerly, this was a hand operation, but recently a 
special car for spraying the joints has been added to the 
equipment of the gang. This car has a welded frame of 
structural steel upon which is mounted a gasoline-driven 
air compressor, an air reservoir and an oil tank. Follow- 
ing the cross grinders, one laborer pushes the oiling 
machine along the track, and one operator with a spray 
nozzle doses the joints. This application is made to both 
the outside of the joint fastenings and the inside sur- 
faces by inserting the nozzle between the rail and the 
angle bar, thus insuring complete protection to all ex- 
posed surfaces as well as the effective lubrication of both 
of the fishing surfaces. 


Special Composition for Welding Rods 


Welding rods for ordinary work usually contain a 
small amount of chromium to increase the hardness of 
the metal. After considerable research, the Milwaukee 
has developed a rod for reconditioning rail ends, which 
has the following composition : 


Per Cent 

LO a eT re ee ietueteoerers ee 
oat cc sere tea cre ond whe eee 1.000 
RUNES. S45, noi uate Nermaanaaeean een 0.300 
pT ST eer te eee an te renee ee 0.015 
CS SE en ere ere emt eke 0.015 
WIN te hc tarh ce  ge eenay orice mean Cr emaaae 0.250 
MEINE, 5 5 3555s 5 hs octane A dacaleiges are ae Rees 0.220 

RROMRES ln ag yaa are eRe eite a deeelad mere ee 100.000 


The steel for these rods is made in 5,000-Ib. heats in 
an electric furnace and the billets are forged and hot- 
rolled to size. Drawing is strictly prohibited by the 
specifications under which the rods are made. After 
welding the residual carbon averages about 0.90. The 
vanadium acts as a scavenger and results in a better 
grain refinement in the added metal. 





Surface Grinding the Welded Joints 


It has been found by laboratory and service tests 
that the forging of the metal in the rail and of that 
added in the welding, gives a denser closer-grained ma- 
terial which is more resistant to impact and the rolling 
effect of the wheels, both of which are imposed with 
maximum intensity at the rail ends. Furthermore, in 
addition to the obvious advantage of shaping up the rail 
head and of removing the irregularities on the top and 
sides, forging permits the welds to be made at a tem- 
perature well below the fusion point of the rail metal. 

When a new man enters the gang, no matter what his 
previous experience may have been, he is first instructed 
in the use of the torch to obtain the best results. If 
too much oxygen is used, the carbon is dissipated from 
the steel in both the rail and the welding rod, and the 
metal becomes too soft. If an excess of acetylene is 
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used, the time required for heating is increased and the 
tendency is to induce porosity in the metal, in addition 
to which there is a waste of gas. It has been found in 
practice that for building up rail joints the application 
of the heat should be made over as wide an area as 
it is practicable to heat to the desired temperature at one 
time. Experience has also shown that a wide flame with 
a bulbous or candle-shaped cone and a long envelope 
will heat a maximum area to a uniform temperature with 
a minimum expenditure of gas, while this type of flame 
also gives the best results with respect to the influence 
of the flame on the metal. 

Mention was made of the fact that there is an essen- 
tial difference between the welding of frogs and cross- 





Spraying the’*Angle Bars With Oil 


ings and of rail ends. In building up the former, the 
heat is localized at the point of application of the metal 
and is of greater intensity since the underlying metal 
must be raised to the temperature of fusion. In con- 
trast, the area of the weld on the rail end is larger and 
the heat must be uniform over this area. This requires 
more heat, but of lower intensity, since, although more 
metal is applied, this is done with the metal in the rail 
at a lower temperature. 

Considerable attention has been directed toward de- 
termining how the heating of the rail while making the 
weld and the subsequent heat treatment affect the under- 
lying metal as well as the added metal of the weld, and 
what the characteristics of the latter are. This investi- 
gation indicates that the heat applied in making the weld 
penetrates to a depth of about % in., but that this heat- 
ing which is not far from the critical temperature, or 
point of recalescence, of the steel does not affect the 
normal pearlitic structure. In the added metal, however, 
the pearlitic structure shows a finer grain as a result 
of the vanadium content of the welding rods. On the 
other hand, the moderate quenching and reheating of the 
heat treatment produce a surface zone of sorbite which 
merges gradually into the normal pearlitic rail structure, 
this being the objective sought. 


Programming the Work 


By April 1 of this year, heat treatment had been given 
to 1,522 track miles of rail, which completed all of the 
rail that has been laid since 1927. During the remainder 
of 1932 it is expected that the joints on 835 miles of 
track will be rebuilt and heat treated, in addition to the 
heat treatment to be given to the new rail that is laid. 
In subsequent years, it is expected that the process will 
be applied to 1,100 track miles annually, in addition to 
the heat treatment of such new rails as may be laid. 
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It is estimated that in this way the joints can be recon- 
ditioned twice before it is necessary to renew the rail. 
Thus the added service life of the rail which should be 
realized from the original heat treatment and the two 
cycles of reconditioning, should result in a decrease in 
the annual rail requirements which will far exceed the 
cost of the work. 

In general, the plans contemplate a continuous, pro- 
gressive movement of the gang to avoid loss of time by 
moving from one district to another far distant. During 
April and May, work on the lines from Chicago to 
Milwaukee and from Milwaukee to the Mississippi river 
were completed. As an example of the manner in which 
the schedule is prepared, the program for June is given 
in the accompanying table. It will be noted that the 
schedule for that month called for only 24 days’ work 
and that the requirement was slightly less than 1,000 
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tion of the combined gangs had become fairly well 
stabilized, and comparing it with the average cost per 
joint for the last six months of 1931, when the small 
independent gangs were still being worked, there was 
a reduction of 17 per cent. This also represents a re- 
duction of 21 per cent from the highest cost for any 
one month and of 11 per cent from the lowest monthly 
cost during this period, which was a representative one. 
In June the reduction, as compared with May, was 11 
per cent and as compared with the average for the six- 
month period it was 26 per cent. 

Since this cost is still being reduced progressively as 
the organization functions more smoothly, it is expected 
that still further reductions will be possible. During 
May, a total of 14,491 hrs. were worked, of which 677 
hrs. were non-productive as they represented time lost 
in moving to new work. During this month, also, the 








Schedule for June, 1932 


Rail-welding gang 


Location Track 
Danehower, Minn., to Minnesota City..................-. E.B 
Tearnosile: Winn 40) WANG As osos nies Saw bid es dwseenvebees W.B 
Winona: Minn., to Minhesota City ..c.6.66osce0 veel os oie cars W.B 
Miannesota Cetty 20° AV CAVEl 6 o.05565.540 Cae ho biw ay ss sense W.B. 
Wihtman, Minn: to Maniseighka.. 564 6s... occ cee css view selene E.B. 
AY CAVEE Tig PAY ARORA 5.5065 cs nesGaetasoeneaar eee eceees E.B. 
Prontenac, Minn, 40 Waconta ss ooscdeaenckn Geese arkein E.B. 
PARE RII, SiS oda a ncksarrlan aeebaed sauiresmesaee ne W.B. 


joints a day. This is explained by the fact that the pro- 
gram corresponds to the pay-roll month which ends on 
the 28th; by the holidays at the end of the previous 
calendar month; and by the further fact that the last 
day was spent in a yard where the progress is slow. 


The Cost Has Been Reduced 


A complete record is kept of every item of cost and 
of the number of joints that are rebuilt each month. 
From these data the cost per joint is determined for that 
month. A similar record was kept for the smaller gangs, 
so that a comparison of the cost under the two methods 
can be made. These costs are divided into three general 
classifications, labor, material and overhead. The labor 
item includes the wages of the pilot, the general foreman 
and assistant foremen and all of the workmen in the 
gang. The material classification includes the oxygen 
and acetylene gas, the gasoline and lubricating oils re- 
quired for the motor cars and grinders and the oil for 
the joints, the grinding wheels and all other supplies 
which may be needed. The items which make up the 
overhead include interest and depreciation on the equip- 
ment, insurance, taxes, rental of camp cars, both run- 
ning and annual repairs to the equipment, supervision 
and inspection. The latter two items are the prorata 
allotment of the salaries and expenses of the superin- 
tendent of work equipment and welding, his staff and 
office. These items are fixed and amount to $23.52 a 
working day. 

Taking the cost for May, 1932, when the organiza- 


B. L. Hilliker, foreman 





Track Date Weight Number Date 
M. P. to M. P. Miles Laid Lb. of Joints June 
12.5 — 32.0 19.5 1926 100 5285 1-6 
16.5 — 24.0 ip 1923 90 2400 7,8,9 
24.0 — 32.0 8.0 1926 100 2168 10, 11 
32.0 — 46.0 14.0 1923 90 4480 13-17 
38.0 — 44.0 6.0 1924 90 1920 18-20 
44.0 — 59.5 15:5 1919 90 4960 21-25 
1920 
1923 
77.5 — 82.0 4.5 1922 90 1440 yi 
1923 
108.0 — 109.5 NBs 1915 90 480 28 
76.5 23,133 


work was carried through the Milwaukee terminal where 
interruptions to the work from the passage of trains and 
other causes were far greater than out on the line. 

It is of interest that this cost is divided on a percent- 
age basis into material, 56.8 per cent; labor, 39.5 per 
cent; and overhead, 3.7 per cent. Since: there should 
be little or no fluctuation in the material over a period 
of a month as between the large and small gangs and 
substantially none in the overhead, it follows that prac- 
tically all of the reduction has been made in the labor 
item. 

This bears out the claim of the maintenance officers 
of the road that the larger organization makes it possible 
to introduce methods which minimize the loss from 
unproductive time. The larger organization permits the 
employment of a small unit for distributing gas tanks, 
water and other supplies and picking up and shipping 
the empty tanks and filling the water barrels, all of 
which work had to be done by the members of the 
smaller gangs. Thus, the torchmen are enabled to com- 
plete a full day’s work with only minor interruptions. 
In considering this cost, too, it should be kept in mind 
that the rail ends are heat treated, as well as built up 
to their original section. 

The development of the methods which have been 
described and the planning of the organization were done 
by M. D. Bowen, superintendent of work equipment and 
welding, under the general direction of W. H. Penfield, 
engineer maintenance of way. B. L. Hilliker, formerly 
general foreman of the heat-treating gang, is general 
foreman of the consolidated welding organization. 
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issouri Pacific Revises 


Tie Treating Specifications 


Instructions recently adopted embody important variations as compared 
with the practice recommended by the A.R.E.A. 


EVISED specifications for the treatment of all cross 
and switch ties except those of Douglas fir have 
recently been adopted by the Missouri Pacific, which 

embody a number of important variations from the pro- 
visions of the standard .specifications of the American 
Railway Engineering Association. The revised specifi- 
cations are composed of nine sections dealing with vari- 
ous aspects of the treating process as follows: (A) 
Scope; (B) material; (C) seasoning at treating plant 
yards; (D) application of C and S irons; (E) time of 
treatment; (F) adzing and boring; (G) application of 
dating nails; (H) treatment; and (I) general. A con- 
siderable number of the instructions appearing under 
the various headings are not now covered in the A. R. 
‘t. A. specifications and in some instances, particularly 
in regard to the treating processes, the departures from 
A. R. E. A. specifications are marked. These variations 
are particularly noticeable in regard to the temperature 
of the preservative and the pressure to be applied. 

In general, the instructions of the railroad for season- 
ing ties at treating plant yards follow those adopted by 
the A. R. E. A. at the convention in 1931, with the ex- 
ception that instructions for stacking switch ties, which 
are not included in the A. R. E. A. specifications, are 
given by the railroad. These provide that switch ties 
shall be stacked separately by lengths in the same man- 
ner as prescribed for crossties as far as such instructions 
apply. In addition, it is stipulated that “ties should not 
overhang the support more than two feet nor be without 
support for more than 10 ft.” 


Anti-Splitting Devices 


Complete instructions for the application of C and 
S-irons to ties before treatment are also contained in the 
railroad’s specifications, while only brief mention of this 
matter is made by the A. R. E. A. The railroad’s in- 
structions for the application of these devices are as 
follows: 

1. When the contract provides for the application of C and 
S-irons, such application should be made in time to prevent sea- 
soning splits in ties which arrive at the plant without splits, or 
to prevent the enlargement of splity which may have started 
prior to receipt of the ties at the plant. However, irons shall 
not be placed while the wood is so green or wet as to cause 
splits or checks to develop from the irons when the latter are 
being driven. ' 

2. Unless otherwise ordered, two C-irons are to be applied 
to each end of all hardwood ties of sizes 4 and 5, excepting 
black and tupelo gum ties, and to hardwood switch ties, except- 
ing black and tupelo gum switch ties, and one S-iron to each 
end of all hardwood ties of sizes 1, 2 and 3, excepting black 
and tupelo gum ties. 

3. Irons applied to tie ends on which splits have started should 
be so placed ay to be most effective in preventing further de- 
velopment of the split or splits. 

4. The open or concave sides of C-irons shall face each other 
and the center of the tie, and the irons shall be so located as 
to cut as many lines radiating from the pith as possible and 
where the pith is present (and more than an inch from each 


face) the C-irons should practically surround the pith. Where 
S-irons are used on ties which have not begun to split the iron 
should generally pass through the pith unless the latter is too 
close to the surface. 

5. Irons should not be driven closer than one inch to any) 
face or side of the tie. When locating irons, it should be re 
membered that splits usually develop through the pith. 

6. Unless otherwise agreed to, all C and S-irons 
supplied by the railroad. When the contract provides for the 
supply of these devices by the treating plant, the irons shall 
conform to the standards of the American Railway Engineering 
Association for six-inch C-irons and five-inch S-irons. 


will be 


Seasoning Specifications 


The A. R. E. A. instructions for seasoning wood for 
treatment advise that “since the rate of seasoning varies 
with the latitude, time of year, the exposure, and the 
climatic peculiarities of the season, it is essential to estab- 
lish the seasoning period for each class of wood and 
for any particular locality.” The specifications of the 
Missouri Pacific, in addition to prescribing minimum 
periods for seasoning for the various kinds of wood, 
provide that the “time for treatment will be determined 
by the general inspector of forest products and treat- 
ment, or his representative, in consultation with the 
superintendent of the plant.” In making this determina- 
tion it is specified that consideration be given to the 
moisture content of the wood, as well as to the age of 
the ties, their general condition, the presence of any in- 
fection which must be checked and to the results secured 
from such trial charges as may be run. Other provisions 
embodied in this section of the specifications are as 
follows: 

2. Oak ties should be seasoned a minimum of eight months, 
pine ties a minimum of two months and gum ties a minimum 
of three months. 

3. Tie stacks shall be marked with the date of 
the ties at the plant and the number of months of previous 


receipt of 


seasoning. 
4. Ties designated as ready for treatment as above shall be 
treated as promptly as is reasonably possible. 


_ Adzing and Boring 


Section F of the Missouri Pacific specifications, which 
contain instructions for the adzing and boring of ties 
before treatment, is given below in full. 

1. When so ordered, ties shall be adzed and bored. This oper 
ation shall be carried out just prior to the treatment and sub 
sequent to the seasoning. 

2. Ties shall be adzed on the sap face of the tie, or the one 
farthest from the pith. 

3. Adzing shall not be deeper than necessary to give a full 
and true bearing to tie plates eight inches wide. 

4. Spike holes shall be bored to conform in location and sizes 
to the drawings furnished and the holes shall be centered across 
the width of the tie in such a way that the tie plates will center 
on the tie when the spikes are driven into the pre-bored holes 

5. Spike holes shall be gaged from one (line) end of the 
tie on the basiy of ties exactly eight feet long. 
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6. The year treated, together with an initial, initials or a 
trade mark identifying the plant, is to be stamped in the line 
end of each tie. The weight of rail for which the tie is bored 
is to be stamped in the other end of each tie. 

7. Spike holes shall extend entirely through the tie. 

The instructions for the application of dating nails, 
when so ordered, provide that each dating nail shall con- 
tain a letter or mark which will identify the treating 
plant, in addition to the last two numerals of the year. 


Treating Specifications 


In a series of general paragraphs in Section H of the 
specifications are given instructions involving the process 
to be used, the kind of preservative, the retention of 
preservative in the wood and other instructions relating 
to the various processes in general. This section of the 
specifications, which is given in full below, embodies a 
number of important variations from the specifications 
of the A. R. E. A. 

exclusive of Paragraphs 1 and 2 of this section, which 
involve questions not covered in the A. R. E. A. specifi- 
cations, the first variation from the latter specifications 
appears in the part of Paragraph 3 relating to creosote 
and coal-tar solution “of which at least 70 per cent shall 
be a distillate of coal-gas or coke-oven tar,” whereas the 
A. R. Ee. A. specifications for this preservative require 
that the distillate shall comprise 80 per cent of the 
solution. 

Another variation, involving the average retention of 
preservative required, appears in Paragraph 4 where the 
specification reads that the ties ‘shall be treated to retain 
an average of not less than 90 per cent nor more than 
110 per cent of 34 gal. of dry preservative per cubic foot 
of wood... .” The quantity specified amounts to an 
average of about 6% Ib. of preservative per cubic foot, 
whereas the A. R. E. A. specifications prescribe a reten- 
tion of 8 Ib. of creosote per cubic foot for ties within 
the same percentage limits. In prescribing a method of 
allowing for excess water in the preservative the new 
specification disposes of a question that is not covered in 
the A. R. E. A. specifications. Section H of the specifi- 
cations is given as follows: 

1. The process shall be either the Rueping, Lowry or Bethell 

as defined and specified herein. The process for use with any 
cylinder charge shall depend upon the character and condition 
of the ties in the charge. 
In general it is desired to secure a maximum of penetration 
into the ties of the specified net retention of creosote, with a 
resulting so-called “empty-cell” treatment, rather than a lesser 
penetration in which the specified net retention hag been left but 
with a resulting greater amount of creosote in the wood cells 
penetrated. 

Preference, therefore, shall be given to the Rueping or Lowry 
processes, and the Bethell, or full-cell process, employed only 
where the specified net retention cannot be had with either of 
the other two processes. 

The general inspector of forest products and treatment, or 
his representative shall specify which process is to be used. 

2. Ties in any one cylinder charge shall be restricted to kinds 
of wood approximately equal as to penetrability with creosote 
and they shall be of approximately equal size and sapwood con- 
tent. Ties shall be so separated as to insure the contact of air 
and preservative with all surfaces. 

3. The preservative shall be Grade 1 creosote complying with 
the standard of the American Railway Engineering Association, 
or a solution of creosote and coal-tar of which at least 70 per 
cent shall be a distillate of coal-gas or coke oven tar. The 
distillate shall comply with the standard for Grade 1 creosote 
of the American Railway Engineering Association. 

Whenever the water in the preservative becomes six per cent 
or more, the preservative shall be dehydrated before further use 
in treatment. 

4. The tiey in any cylinder charge shall be treated to retain 
an average of not less than 90 per cent nor more than 110 per 
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cent of 34 gal. of dry preservative per cubic foot of wood, 
which shall permeate all of the sapwood and ag much of the 
heartwood as practicable, or until the railroad’s representative 
is satisfied that the maximum penetration possible has been ob- 
tained, but the average retention of preservative by the ties 
treated under this contract or order shall be at least 100 per 
cent of the average of 34 gal. of dry preservative per cubic foot 
of wood. By dry preservative is meant preservative which does 
not contain more than three per cent of water, and where the 
preservative contains more than three per cent of water the entire 
percentage of water in the preservative shall be deducted in 
calculating the net retention of preservative. The amount of 
preservative retained shall be calculated on the basis of 100 
deg. F., from readings of working tank gages or scales, and 
checked as may be desired by the general inspector of forest 
products and treatment. 

5. Penetration shall be determined by sampling ties in each 
charge as may be desired by the general inspector of forest 
products and treatment or his representative. All holes bored 
shall be filled with tight fitting creosoted plugs. 

6. The treating plant shall be equipped with the thermometers 
and gages necessary to indicate and record accurately the con- 
ditions at all stages during the treatment and all equipment shall 
be maintained in condition satisfactory to the general inspector 
of forest products and treatment. The general inspector of forest 
products and treatment shall be permitted to take samples of any 
and all preservatives at such places and at such time, or times, as 
he may deem necessary. The treating plant shall also provide 
and keep in condition for use at all times the apparatus and chemi- 
cals necessary for making the analyses and testy required in this 
specification. 

Rueping Process 


In its specifications for treating ties by the various 
processes, the Missouri Pacific deviates to a considerable 
extent from the recommendations of the A. R. I. A. 
In the Rueping process the railroad requires that when 
introduced into the cylinder, the temperature of the 
preservative shall be “not less than 180 deg. F, nor more 
than 210 deg. F.”, while the A. R. E. A. does not specity 
a range of temperature for the preservative at the time 
of introduction. Concerning the pressure of the pre- 
servative in the cylinder, the railroad stipulates that it 
shall be “gradually raised to not less than 175 Ib. per 
sq. in. for oak or gum ties and not less than 150 Ib. for 
other ties... .,” whereas in prescribing a range of pres- 
sures for this step in the process the A. R. E. A. speci- 
fications provide that it shall be raised gradually to at 
least 150 lb., different minimum pressures for the vari- 
ous kinds of wood not being prescribed. Moreover, the 
new specification requires that “with oak ties the time 
between the completion of the filling of the cylinder with 
preservative and the raising of the pressure to not less 
than 175 Ib. per sq. in. shall be at least 11% hr.” 

In specifying the range of temperatures during the 
pressure period the Missouri Pacific requires that “the 
temperature of the preservative during the time the pres- 
sure is being raised, and while it is maintained at the 
pressure specified above, shall not be less than 180 deg. 
F., nor more than 200 deg. F., and shall average not less 
than 190 deg. F., and shall preferably be maintained as 
close to 195 deg. F., as practicable.” The A. R. E. A., 
on the other hand, permits a greater range of tempera- 
ture during the pressure period, which “shall be not less 
than 170 deg. F., nor more than 200 deg. F., and shall 
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average at least 180 deg. F. 
Lowry Process 


A study of the requirements for the Lowry process, 
as given in the two specifications, reveals corresponding 
rariations as exist in regard to the Rueping process. In 
prescribing the procedure to be followed in using this 
method the Missouri Pacific requires that the preserva- 

(Continued on page 719) 
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Lackawanna sprays all floor members 


in open-deck steel structures to overcome 
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The Deck Oiling Crew at Work—Insert—Spraying a Floo-beam 


Corrosion with Oil 


maintenance problem caused by brine drippings 


ITH the floors of its open-deck steel bridges sub 

ject to the destructive action of brine drippings to 
an extent which has made their maintenance a difficult 
and costly problem, the Delaware, Lackawanna & West 
ern has undertaken to spray all of the decks of its main 
line bridges with a preservative oil. This program, which 
is now well under way, and which contemplates that all 
decks will be oiled at least once this year, shows every 
indication of resulting in a practical and economical solu- 
tion of the brine corrosion problem. 


Extensive Damage 


Because of the large movement of refrigerator equip- 
ment over its line, and the fact that the road has several 
hundred open-deck steel bridge structures most of which 
were constructed in connection with early grade separa- 
tion projects, the damage caused by brine drippings has 
heen extensive. Painting with various types of paint 
has been the practice, but, under the attack of the brine, 
the life of the protecting film was limited. Futhermore, 
in spite of the greatest care, with large forces constantly 
at work during the painting seasons, the deck steel itself 
was attacked in many structures, which not only in- 
creased the cost of cleaning preparatory to the painting. 
but, over a relatively short period of time, actually weak- 
ened many of the deck members, requiring their renewal. 

The attack of the brine has been practically propor- 
tional to the amount reaching the members, except that 
the greatest damage has been in the upper and lower 
flanges of floor beams and stringers, particularly the 
latter. This is the result of the brine adhering to the 
horizontal surfaces of these members much longer than 
to the vertical surfaces. The same situation has pre 
vailed to a large extent in the case of the main girders 
of deck girder structures, a number of which have re 
quired renewal in recent years. 

It was to remedy this situation that the Lackawanna 
turned to oiling, and although it is recognized that oiling 


will have to be done at more frequent intervals than 
painting, owing to the slow drying quality of oil, which 
will not permit the application of more than one coat 
at a time, it is expected that any disadvantage in this 
regard will be more than offset by the lower cost of 
the oil and of its application. 

With regard to the effectiveness of oil as a preserva- 
tive, the road bases its judgment on years of experience 
in oiling its track rails and fastenings to overcome the 
same ill effects of brine drippings. In fact, it was the 
prolonged and satisfactory experience in the oiling of 
its track structure that led to the decision to oil bridge 
members subject to the same corroding influences. 

Using a specially designed car, the Lackawanna has 
oiled its track structure, including tie plates, once each 
year for the last 10 years, using in recent years an oil 
called Texas No. 45. Examination of the track struc- 
ture discloses a thick protecting coating on the steel 
where several applications have been made, with the met2! 
heneath unaffected by corrosion. On the same theory, it 
is expected that two or three applications of oil to the 
members of bridge decks will build up a relatively thick 
protecting layer on the steel, which will afford it full 
protection. It is. planned, therefore, to get these base 
coats on the decks as soon as possible, following which 
it is hoped that additional applications will be necessary 
less frequently than once a year. 


Branch Line Bridges Not Affected 


Since the Lackawanna is concerned only with the 
corrosive action of brine drippings, the bridges on branch 
lines, with little refrigerator traffic, will continue to be 
painted in their entirety as in the past. For the same 
reason, all parts of main line bridges above the level 
of the track structure, and such parts below as are not 
wetted directly or splashed with brine, will continue to 
be painted. In the latter cases, these parts include essen 
tially the outside faces of outside girders and any col 
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umns in the street or walk areas below. Considerable 
of the deck bracing in the bridges is not affected serious- 
ly by brine, but because of its location, the ease with 
which it can be sprayed with oil as compared with paint- 
ing, and, furthermore, the difficulty which would be en- 
countered in attempting to combine painting and oiling, 
all of the bracing is being oiled. The oil is not ‘effective 
as a protection against locomotive blasts, so that decks 
subject to such blasts, and not already protected with 
blast plates, are to be kept painted until such time as 
blast plates can be installed. 


Paint Spraying Equipment Used 


All of the bridge deck oiling is done with pressure 
spray guns identical with those used to spray paint. 
Altogether, 14 single-gun painting units are being used 
in the oiling work, each equipped with a 5-gal. material 
container. Eight of these units are of the DeVilbiss 
—— 





The Ford Truck Used on the M. & E. Division, Showing the Equipment 
Carried and the Working Platform Above 


type, while one was furnished by the Beach Air Brush 
Company and one by the Burrshel Company. 

The DeVilbiss and Beach units are essentially the 
same in principle in that the oil and air are delivered to 
the spray gun in different hose lines and mix at the noz- 
zle, and, furthermore, in that the guns furnished with 
these units have a two-notch trigger, one for delivering 
the oil and air in spray form, and the other for deliv- 
ering clear air alone. Through this feature, the air sup- 
ply at the guns can be used to blow dust and loose dirt 
trom the members to be sprayed immediately before 
applying the oil, and without the necessity for addi- 
tional air lines or equipment. 

The essential difference between these units and the 
Burrshel unit is that in the latter the oil is atomized in 
the material container and passes in this state through 
a single hose line to the spray gun. 

A special extension gun furnished with the Burrshel 
unit is effective in spraying many parts out of the reach 
of the hand-type guns; also, having a small nozzle and 
tip, it can be used to advantage in spraying parts inac- 
cessible to the larger spray guns. One of the most effec- 
tive uses of the extension nozzle is in spraying the tops 
of floorbeams and stringers in the narrow spaces between 
ties. To use the hand spray guns in this work would 
not only be awkward, but also in many cases would 
necessitate the shifting of the ties. 

No attempt is made to oil directly under the ties, which 
could be done only by moving them, experience showing 
that the steel here is not reached by the brine. How- 
ever, an attempt is made to spray the oil into all cracks 
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and seams between the timber and steel members. 

When bridge decks are oiled, the track rails and 
fastenings over the bridges are also oiled. This is done 
at this time, with the hand spray guns used in oiling 
the bridge members, since, because of the guard rails 
of the bridges, it is not possible to effect the oiling with 
the Neafie track oiling car used to oil the rails out-of- 
face between bridges. 


Penetrating Oil Is Used 


The oil used in the bridge oiling is Texas 45, the same 
as that which has been used successfully in the track 
oiling. This oil consists essentially of “100 per cent 
penetration” asphalt, cut back with naphtha distillate, the 
asphalt content being approximately 45 per cent. Its 
main features of adaptability from the standpoint of its 
use on the Lackawanna, as demonstrated in both the 
track and bridge oiling, are that it is readily applied 
cold in a spray at temperatures above 50 deg. F.; that 
it is penetrating in character, passing into and through 
rust formations to the base metal; and that after its 
higher volatile content has passed off owing to exposure, 
there remains a uniform and relatively durable coating 
of asphalt over the surface protected. 

Some consideration was giving to heating the oil for 
application, but experience proved that this was not nec- 
essary, and, furthermore, that the heating would have 
little effect in increasing the penetrating or adhesive prop- 
erties of the oil since most of the heat in the oil is dis- 
sipated in the spray from the guns. It was also known 
that, owing to the thinness of the coat applied, what 
little heat remains in the oil as it leaves the gun is almost 
immediately lost as the oil strikes the colder surface 
of the steel. The oil is purchased in 50-gal. drums, 
which can be moved to the different jobs conveniently 
with the spraying equipment, and in the quantities pur- 
chased for the bridge oiling work costs 9.6 cents a gallon. 

Air for the operation of the spray guns is furnished 
by portable compressors, which are mounted on skids 
for transport on either push cars or motor trucks. Three 
of the compressors used are air-cooled units, especially 
designed for such work as spray painting or oiling, while 
the others are regular tie tamper compressors on special 
mountings. All of the units maintain operating pres- 
sures of 80 to 90 Ib. per sq. in., and, depending upon 
their size, are capable of supplying 4 to 8 spray guns. 


Two Crews Cover Many Bridges 


The Morris & Essex division, which takes in the 
highly developed rail facilities of the Lackawanna in 
New Jersey, includes the largest part of the bridge oil- 
ing to be done. Altogether, there are 174 bridges on 
the division, of one or more tracks, the decks of which 
are to be oiled. One hundred thirty of these bridges 
extend over streets or roadways, while the remaining 
44 carry the tracks over waterways or rail lines. It is 
estimated that there are 1,250,000 sq. ft. of surface to 
be oiled on these 174 structures. 

Most of the bridges are relatively short, of one to 
three spans, crossing streets and their adjacent walk- 
ways, but, on the other hand, most of them are multiple- 
track structures, some with four or more tracks. The 
largest bridge to be oiled is approximately 1,150 ft. 
long, and includes a 200-ft. double-deck draw span over 
the Passaic river at Newark, N. J., the upper deck of 
which carries two passenger tracks and the lower deck, 
a single freight track. 

The oiling equipment on the Morris & Essex division 
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includes eight single-gun spraying machines and two 
compressors, and is divided between two oiling crews, 
each of which is assigned a compressor and four spray- 
ing units. One of these crews confines its work largely 
to those bridges over other than streets and roadways, 
where the work can be handled largely from above the 
deck or must be done from scaffolding beneath, while 
the other crew undertakes mainly the oiling of structures 
over streets and roadways, where a large percentage of 
the work can be done from the street level. Thus, the 
equipment of the first crew can be transported satisfac- 
torily from structure to structure on trailers or push 
cars and set off along the right-of-way during the work. 


Uses Ford Truck 


The equipment of the other crew could be handled 
in a similar manner, but because of the ready access by 
street or highway to most of the bridges which it under- 
takes to oil, its equipment is moved about in a 114-ton 
Ford truck, which is also made to serve as a movable 
scaffold stand for spraying the bridge deck members 
from beneath. For this latter purpose the truck is fitted 
with a special timber framework above its floor, which 
supports an elevated working platform, which also serves 
as a cover for the equipment beneath. From this higher 
platform, which is approximately eight feet above the 
surface of the pavement, the men with the hand spray 
guns and extension spraying nozzle can reach a large 
portion of the deck steelwork. 

To safeguard the men, the platform is provided with 
a heavy pipe railing, about 3% ft. high. Constructed 
in sections and designed to be supported in holders along 
the sides and ends of the platform, the railing can be 
set up in a few minutes and can be taken down just as 
readily when it is desired to move the truck over the 
road. 

With sufficient lengths of hose, such oiling as is neces- 
sary from the top of the bridge decks can be done with- 
out any more difficulty than if the compressor were 
located at the track level, while the utilizing of the truck 
body as a means for reaching a large part of the decks 
from beneath greatly expedites and facilitates the work 
and is saving considerable expense which would be 
necessary otherwise in erecting and moving scaffolding. 

The two oiling crews on the Morris & Essex division 
are each made up of six to eight men and a foreman, 
three or four of the men in each crew being bridge 
carpenters employed to handle the erection and removal 
of such scaffolding as may be required and to operate 
the spray guns, while the remaining men are laborers, 
who do such cleaning work as may be necessary, watch 
for trains, and assist the carpenters in moving the equip- 
ment and hose lines. 

Cleaning of the structures preparatory to oiling is a 
relatively minor item in the work since it is usually 
sufficient to remove only loose dirt or debris, which can 
be done readily and satisfactorily with brooms or brush- 
es. At times, air from the guns is used to blow dust 
or dirt from corners or cracks not reached readily by 
other means, but this constitutes only a minor part of 
the cleaning and the gun operation. 

Well organized and equipped, the different gangs on 
the Lackawanna are having little difficulty in spraying 
the decks of four to six single-track spans a week, the 
amount of work depending upon the length of the spans 
and the character and accessibility of the deck structure. 
Taking all factors into consideration, the oiling costs 


somewhat less than 11% cents a square foot. 


The program for 1932 contemplates the oiling at 
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least once of the floor systems of all main line bridges 
with open deck construction, it being the desire to get 
two or three coats of oil on the structures as soon as 
possible to form a substantial protecting coating. After 
the third coat, at the most, it is hoped that subsequent 
oilings to maintain the base coats intact will not be re- 





Oiling Parts of the Deck With an Extension Spraying Nozzle and the 
Track Structure With a Spray Gun 


quired more frequently than once in every two years. 
The work is being carried out under the general di- 
rection of George J. Ray, chief engineer of the Lacka- 
wanna, and under the supervision of the division eng- 
neers of the different divisions. We are indebted to M. 
H. Doughty, division engineer of the Morris & Essex 
division, for the details presented in this article. 


Tie Treating Specifications 
(Continued from page 716) 


tive, when introduced in the cylinder, shall have the same 
range of temperature as specified in the Rueping process, 
while the A. R. E. A. requires a temperature of not 
more than 200 deg. F.. no minimum temperature being 
designated. The two specifications agree that the “pres- 
sure and temperature within the cylinder shall be so con- 
trolled as to give the maximum penetration by the quan- 
tity of preservative injected,” but the railroad adds that 
in the case of oak ties the “pressure shall be raised from 
atmospheric to maximum in not less than 1% hr. and 
the maximum pressure shall not be less than 175 Ib. 
per sq. in., and for other ties the pressure shall not be 
less than 150 Ib.” For this process the railroad also 
specifies the same range of temperature during the pres- 
sure period as for the Rueping process. 

In its specifications for the Bethell process, the rail- 
road again specifies the same temperature range for the 
preservative when introduced into the cylinder as pre- 
scribed in the Rueping and Lowry processes, whereas, 
here also the A. R. E. A. makes no specification. The 
railroad then specifies that the “pressure shall then be 
raised slowly to and maintained at such pressure, not 
exceeding 175 Ib., and for such time as will inject the 
specified amount of preservative into the ties .. . .”, while 
in this step the A. R. E. A. specifies a minimum pres- 
sure of 125 Ib. per sq. in. and no upper limit. While the 
A. R. E. A. specifies the same temperature range for 
the preservative during the pressure period in this proc- 
ess as in the Rueping method, the railroad requires that 
the temperature of the preservative during this period 
“should preferably be 195 deg. F., and shall not be less 
than 180 deg. F., nor more than 200 deg. F., and shall! 
average not less than 190 deg. F. 








Building More Than 


The Rail-Laying Outfit on the Childress-Pampa Line of the Ft. Worth & Denver City 





Two Miles of Track per Day 


lar performance was the unusual record made by 

the Ft. Worth & Denver City in building a 110-mile 
feeder line in the Texas Panhandle last summer. This 
record was made possible by so planning every opera- 
tion involved in the track laying procedure as to se- 
cure the greatest speed at the lowest cost. The track- 
laying and ballasting and also the construction of tele- 
graph and telephone lines, fences and station facilities, 
except three of the largest stations, were handled by 
company forces consisting principally of employees who 
had been laid off by various departments as a result of 
force reductions. 

The new line leaves the main line at Childress, Tex., 
and extends in a general northwesterly direction into the 
Texas Panhandle terminating at Pampa. It has a 
maximum grade against northbound traffic of 1 per 
cent and southbound of 0.06 per cent and a maximum 
curvature of 4 deg. The track is constructed of 90-lb. 
and 85-lb. second-hand straightened rail, with reformed 
angle bars and 18 treated ties to the 33-ft. panel, fully 
tie-plated and ballasted with crushed volcanic ash ob- 
tained from a pit in New Mexico. 

There were several reasons for handling the track- 
laying and ballasting with company forces: First, large 
numbers of employees from all departments were with- 
out work due to the depression; second, the communi- 
ties through which the new line passed were suffering 
from the same condition; third, the necessary equipment 
was available; and, fourth, the railroad had at its com- 
mand the trained supervisory personnel necessary for 
such work. It was felt that under the unusual condi- 
tions which existed, the undertaking of such a project 
would provide employment for many of the former 
employees as well as for the unemployed of the com- 
munities involved, would permit the utilization of 
machinery that would otherwise stand idle, and would 
assure the economical and expeditious prosecution of the 
work, 

Track laying was actually started on December 27, 


| Ibs building of 11,200 ft. of track per day as a regu- 


Pace of 11,200 ft. daily main- 
tained on new line in Texas 
using employees released from 
other departments of railway 


1931, when ten miles was laid out from Childress with 
a small unit in ten days to facilitate the handling of 
material for the construction of a bridge across the Red 
river. The gang was then turned back to surface and 
dress the ten miles thus laid, and actual track-laying 
operations were not resumed on a large scale until March 
23 of this year. 

After the completion of the Red River bridge and 
of the grading through solid rock immediately beyond, 
track-laying was resumed on a program which contem- 
plated the building of 9,200 track-feet per day. Within 
a week it was seen that this program could be mate- 
rially increased and thereafter a daily program of 11,200 
track-feet was maintained with only minor interruptions, 
with the exception of those days when the track-laying 
unit was engaged in installing sidings, switches, etc., at 
the various stations. All sidings and switches were in- 
stalled as the work progressed to permit the storage of 
material and outfit cars. 

Track-laying progressed rapidly to within 17 miles of 

’ampa, where the work was held up for 10 days await- 
ing the completion of a bridge across the north fork of 
the Red river. The line was laid into Pampa on June 
11 and track laying at that place was completed on June 
14. Ten days thereafter ballast had been unloaded and 
the entire line had been given its first surfacing. Formal 
opening of the line for the handling of commercial ship- 
ments took place on June 25. 

In the conduct of the work, every effort was made 
to keep the ballasting and surfacing work completed 
to within a short distance of the rail-laying units, and 
at no time was’ this work more than ten miles behind 
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the track laying. This policy contributed greatly to the 
low cost of constructing the line. It permitted the han- 
dling of work trains at speeds of from 15 to 20 miles 
an hour, with the result that at no time during the period 
of construction were more than four work trains as- 
signed regularly to this project and during a considerable 
portion of the time only three were used. In view of 
the fact that Childress was used as a material base, re- 
sulting in an average haul of 55 miles, the wisdom of 
following the rail-laying closely with surfacing opera- 
tions and of keeping the track well maintained is evident. 


Three Major Units 


The construction force was divided into three major 
units—the track-laying unit, the surfacing unit, and the 
work-train and material distribution unit, all in charge 
of the superintendent of construction. The track-laying 
unit, which was in charge of a general foreman, con- 










Upper Left—The Burro Crane Placing Rails on the Gravity Carrier. 
Upper Right—The Rail Laying Gang in Full Swing. Lower Right—A 
View of the Spike Driving Unit of the Rail Gang 


sisted of two gangs, each supervised by a foreman and 
two assistant foremen. One of these gangs handled the 
distribution of ties, angle bars, tie plates, bolts, spikes. 
ete., using small 114-ton dual-tread trucks, 14 of which 
were regularly assigned to the distribution of the ties 
and 1 to the handling of the small material. 

Cars of ties were received direct from the tie-treating 
plant and, together with cars of small material, were 
moved out each day with the rail-laying unit and spotted 
in convenient locations behind the rail gang. As the 
track-laying progressed the tie cars were moved up once 
or twice each day, in order to take advantage of all good 
unloading locations and to keep the haul as short as 
possible. The trucks were equipped with dump-bodies 
holding 30 ties each. When unloading ties, the method 
of operation was to drive the truck on one side of the 
grade, raise the dump body and then drive the truck 
forward, distributing the ties for a considerable distance. 
The truck operators were informed as to the number of 
ties required for each 100-ft. station. In this work the 
utmost care was used to avoid damaging the dump and 
one of the most important duties of the foreman in 
charge of the unit was to locate a roadway for the trucks 
well ahead of the work. While the territory was gen- 
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erally very rough and it was possible to use regularly 
established roadways in only a few instances, the light 
trucks proved to be very flexible and throughout the 
entire operation there was practically no delay waiting 
for material to be distributed ahead of the rail-laying 
unit. As soon as the ties were distributed on the dump 
they were swung into place by men equipped with tie 
tongs and were then properly alined and spaced, tie 
plates placed and bolts and angle bars distributed. 

The rail was laid by the second unit of the track laying 
gang. This unit consisted of two men handling angle 
bars, two men handling rail from the crane and two 
leading spiking gangs, each of which had one relief man. 
As soon as a rail was swung into place, two ties were 
spiked and gaged in each panel, or a total of four ties 
to the rail. The men in these spiking gangs became very 
proficient in their work and there was practically no 
delay. In fact the method of gaging and spiking used 
was considerably faster than would have been possible 
if temporary tie-rods had been used. 

The rail-laying equipment consisted of a small Ameri- 
can Eagle full-revolving crane, which was followed im- 
mediately by the rail train. From the front end this train 
consisted of five cars of rail, a flat car on which was 
mounted a movable Burro crane, the locomotive, the 
water car, a combination toolear and blacksmith shop 





and one or two cars of small materials. The problem of 
moving the rail ahead from the four rear rail cars to the 
car immediately next to the rail-laying crane was solved 
by setting up a series of heavy oak stakes of graduated 
lengths, each stake being capped with a heavy cast-iron 
roller, 4 in. in diameter and 8 in. long, with a guide 
on each side. The longest stake, which was about 4 ft. 
in length, was placed in the stake pocket at the rear of 
the last car of rail. From this point the height of the 
stakes was graduated down to 18-in. for the last stake 
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on the first car immediately behind the rail-laying crane, 
there being five stakes to each car. Thus, a gravity 
carrier was provided which, with manual assistance, 
conveyed the rail from the rear to the front car without 
difficulty or delay. 

The rails were placed on the carrier by a Burro crane, 
which started on the rear car and moved ahead as each 
car was cleared. Although four to five minutes were 
required to move this machine from one car to the next, 
the rail-laving crane would take rails directly from the 
first car during this period so that no time was lost. 
With this method, the entire operation did not require 


the transfer or special loading of any material or the. 


use of expensive or complicated machinery. The fact 
that it was possiblé to maintain a daily schedule of from 
11,200 to 11,600 track-feet without working excessive 
hours was in itself an indication that the operation was 
fast, simple and inexpensive. 

The rail train was followed immediately by two Wool- 
ery bolt tighteners, which in turn were followed by a 
small gang spacing ties and two additional gaging gangs. 
Next came a unit that set spikes for the pneumatic spike 
drivers, of which four were used. All units of the rail- 
laying gang were kept so close together that in a few 
minutes after the last rail was set in at night, the track 
was fully spiked and bolted up to the last car in the rail 
unit. At no time was it necessary to postpone any of 
the rail-laving operations for the purpose of closing up 
the work. The total force employed in the two units of 
the track-laving gang consisted of a general foreman, 2 
foremen, + assistant foremen, 2 crane operators, 3 ma- 
chine operators, 6 hammer operators, 15 trucks and 
drivers and 120 laborers. 


Ballasting Operations 


The principal ballasting unit consisted of a foreman, 
two assistant foremen and 60 laborers, and was equipped 
with a Nordberg power jack and a Jackson power bal- 
laster. Smaller units were organized in certain of the 
larger towns for the purpose of handling the work of 
surfacing the side and yard tracks and from 7 to 10 
nules of main line, enabling the major unit to move 
ahead so that it was not far behind the steel-laying oper- 
ations. In spite of a 250-mile haul, the distribution of 
ballast was handled without any delay, congestion or 
confusion. In this operation steel ballast cars of the 
Hart selective type were used. The lightness of the 
material enabled a large yardage to be handled per car. 
One work-train conductor was assigned to the distribu- 
tion of the ballast and was supplied with a small unload- 
ing gang which he kept with him daily. 

Sidings and yard tracks that were constructed as the 
work progressed were utilized to the fullest advantage, 
material being moved up with the hauling crews and 
kept as close to the front as possible so that no delay 
would be occasioned by lack of material. Construction 
of the telegraph and telephone lines was carried along 
with the rail-laying operations so that during most of the 
period it was possible to communicate with the fore- 
most unit. 

Since the line was placed in operation on June 25 it 
was given a second surfacing and dressed fully and all 
gangs were laid off on August 27. Thus the line is now 
complete in every detail. 

The plans for this work were developed under the 
general direction of J. D. Farrington, general manager 
of the Ft. Worth & Denver City. R. C. Gowdy, chief 
engineer, exercised general supervision over the project, 
while W. H. Hillis was superintendent of the company 
construction forces. 





Designs New Rod for String 
Lining Method 


By E. H. RAST 


Apprentice Foreman, Seaboard Air Line, Fairfax, S. C. 


HEN lining curves by the string-lining method, 

I have found it convenient to use a specially con- 
structed board embodying a scale for laying off the 
throws, which may be used for setting stakes on curves 
having throws up to 18 in. in either direction. This 
device is constructed from a straight board 5 ft. long, 
5 in. wide and of convenient thickness, which is shaped 
with notches or daps at the ends that fit over the balls 
or the rails so that when the board is laid on the rails 
the center falls at the center of the track, allowing the 
throws to be measured in either direction from the cen- 
ter along the scale at the bottom of the board. 

The high rail end of the board, which is the control- 
ling end in case the gage of the track varies somewhat 
from the standard, is formed by dapping the end of the 
board 1 in. below the top to a depth of 134 in. toward 
the center. The vertical face of this dap, which is the 
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A Sketch of the Board 


face that comes in contact with the gage side of the 
hall of the rail, is then 2 ft. 414 in., or one-half standard 
gage, from the center of the board. The end of the 
board below the dap is then cut off diagonally to give 
the vertical face of the dap a depth of 1 in. and the 
bottom of the board a horizontal dimension of 18 in. 
from the center. The board is beveled in this manner so 
that joint bars will not interfere with its use. 

The low-rail end of the board is identical with the 
high-rail end except for the fact that the depth of the 
dap from the end of the board is 2 in. to allow for 
variations in the gage. This gives a distance of 2 ft. 
+ in. from the center of the board to the vertical face 
of the dap, and for this reason when setting stakes the 
face of the dap at the high rail end is always held snugly 
against the ball of the rail. 

The scale is marked on three 4-in. strips of alum- 
inum, 18 in. long, that are applied along one side of the 
board at the bottom. If %%-in. is used as the unit in 
figuring half throws, the smallest division on the scale 
will be % in. in order automatically to convert the half 
throws to throws. Vertical lines at the quarter-inch 
points are scratched on the two lower strips of aluminum 
while at each inch the lines are extended onto the third 
strip, the scratches being made with a three-sided file. 
The scale used may be varied, of course, to correspond 
with the unit of measurement employed. 

In order to avoid confusing the plus and minus ends 
of the board, each end is designated by the correct sign, 
which is fashioned from strips of aluminum and fastened 
to the side of the board on which the scale is located. 
The handling of the board is facilitated by means of a 
metal handle fastened to the top edge, which may be 
purchased at any hardware store. The board is painted 
black except for the aluminum strips which are painted 
red, the marks on the aluminum being scraped with the 
point of a knife blade to make them visible. 
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For Three Classes of Maintenance Work 


One man maintains all water-service, signal and telegraph 
facilities in given territory on M. & St. L. 


SIGNIFICANT and sweeping change in the 
A practice of maintaining water service, signal and 

telegraph facilities has been made by the Minne- 
apolis & St. Louis. Under the new plan, which has been 
in successful operation since February 1 of this year, all 
maintenance work of these three types is handled by a 
single consolidated force. The members of this force 
are called maintainers and each has a district varying 
from 125 to 175 road miles in length, on which, without 
a helper, he maintains all the water-supply, signal, inter- 
locking and telegraph facilities. A maintainer as defined 
in this system, is a water-supply mechanic, a signalman, 
and a telegraph lineman all in one person. 

On the Minneapolis & St. Louis, as on most other 
railways, water supply maintenance work was handled 
by maintainers reporting to supervisors of bridges and 
buildings, there being seven of these water service repair 
men with assigned territories on the 1,628 miles of line 
of this property. Similarly there were seven telegraph 
maintainers who reported to the despatchers. Signal 
maintenance was handled by only two maintainers, as 
the road has no automatic block signaling and compara- 
tively few interlocking plants. This arrangement neces- 
sarily involved a large amount of traveling and resulted 
in a great loss of time. 

As a consequence of these conditions, the service was 
not as efficient and satisfactory as it might have been. 
Not infrequently all three types of maintainers would 
be found on a single train, destined for adjacent points 
where the trouble might be of a minor character and 
yet might take an entire day or more of each man’s time. 


The New System 


After careful study a plan was developed for the 
consolidation of these three classes of maintenance, so 
that one man in each assigned territory handles all three 
classes of work. The force as now organized consists 
of 11 maintainers and one signal supervisor, the latter 
having been retained to instruct the men who formerly 
maintained only water-supply facilities and telegraph 
equipment and lines, and to supervise the maintenance 
of signals and interlocking. The districts vary in size 
with the number and location of the units of equipment 
to be maintained, but average about 150 line-miles each. 
Formerly the territories of the water-service men and 
the telegraph men averaged about 235 miles each, while 
the two signal men each covered about 825 miles of line. 

The maintainers in the newly-created force are sub- 
ject to the despatcher’s call, but report to the superin- 
tendent of telegraph and signals, who is also assistant 
chief engineer. Transportation is provided by motor 
cars or trains. Traveling expenses are paid whenever a 
maintainer is required to be away from his headquarters 
overnight. 

It is important to note that the limits of the main- 
tenance districts are not sharply defined, but that there 


is considerable overlapping at the ends. Thus, if a main- 
tainer is at one end of his district when trouble develops 
at the other end, the despatcher calls out the maintainer 
on the district adjoining the location of the difficulty. 
Likewise, if a comparatively “heavy” job is to be un- 
dertaken, the superintendent of telegraph and_ signals 
commonly calls two or three maintainers together for 
the purpose, or requests the division superintendent to in- 
struct the section men to assist the maintainers. The 
flexibility of the plan is one of its chief advantages. 


Introducing the System 


The principal objection to the introduction of the new 
plan was the fear that a maintainer with training in 
one class of work might be incapable of handling, or 
even of learning to handle, the work of the other classes. 
However, experience has shown this fear to be un- 
founded, for the men have quickly adapted themselves 
to the new duties imposed by this system. In introducing 
the plan, the men worked in pairs in order to learn the 
different kinds of work. At the same time, the signal 
supervisor spent considerable time with those men who 
had had no experience in maintaining signals. 

Under the new system, a maintainer may be called 
upon to do anything from installing new gaskets in a 
pump to moving a signal or making extensive repairs 
to a telegraph line. His duties are not even confined 
to these three classes of work for it is not uncommon 
to call upon him for such work as digging up a pipe 
line, cleaning a sewer at a station, trimming branches 
of trees away from pole lines, or making emergency re- 
pairs to the motor for a mechanical coaling plant or a 
turntable, where there is no regular mechanic available. 
Seniority was the principal basis upon which the men 
were selected for the new force, although in one or two 
cases it was necessary to disqualify a man because of 
incompetence, after he had been tried on the new job. 


Inventory and Wastage Reduced 


\n important by-product of this consolidation is the 
more efficient material-ordering and inventory system 
which has logically accompanied it. Instead of having 
the maintainers order their supplies through various 
division superintendents, as was formerly the case, all 
supplies are now ordered through the chief engineer's 
office. This centralization has resulted not only in more 
satisfactory delivery, but also in a lower inventory and 
an appreciable reduction in wastage. 

As pointed out in an opening paragraph, the condi- 
tions prevailing on the M. & St. L. favor this new 
maintenance system. However, its success has been due 
in no small measure to the resourcefulness of the main- 
tainers, and to their willingness to adjust themselves to 
new conditions. 
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Safety in 1931— 


Maintenance Records Compared 


Annual compilation shows that roads with low-casualty ratio in 
1930 generally maintained their ratings last year 


HEN a group of maintenance of way employees 
has once acquired the safety habit, experience 
has shown that that group is fairly certain to 
maintain a consistently high safety rating from year to 
year. This is the outstanding fact revealed in the ac- 
companying tables in which are compared the safety 
ratings for 1931 of the maintenance of way departments 
of the Class I railways of the United States, the basis 
of comparison being the number of maintenance of way 
employees killed and injured during the year while on 
duty per million man-hours worked. A similar tabula- 
tion for 1930 was presented in the December, 1931, 
issue of Railway Engineering and Maintenance. 
The classification comprises seven groups which are 
identical with those set up by the National Safety Coun- 








Group A 
(100,000,000 or more man-hours, all employees) 





Casualties Per 
Million Man- 
hours—Main- 





z % = m2 tenance of way 3% 
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& & g 7 we § a =) Cm 
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2 1 C.& N. W. 1 39 40 18,050 06 2.16 2.22 
4 a = & N. W. Sys. 1 50 21,117 05 2.32 2.37 
6 3 M. St. P. & P. 1 42 43 15,276 07 2.75 2.82 
3 4 Pa. . ent. Reg. 3 47 50 16,246 18 2.89 3.07 
l 5 ». Sys. 6 43 49 21,561 .29 1,99 3.28 
5 6 Pa. fe 14 173 187 53,604 .26 3.23 3.49 
7 7 Pa. East. Reg. ; 2 18,520 .38 3.13 3.51 
8 8 Sou. Sys. ll 95 106 25,775 43 3.69 4.12 
10 9 Sou. Ry. 10 92 102 23,549 42 3.9 4.32 
13 (10 B. & O. R.R 5 67 72 15,286 33 4.38 4.71 
12 il B. & O. Sys 5 86 91 17,409 29 4.94 5.23 
17 (12 M. P. Sys. 7 123 10 22,866 31 5.38 5.69 
6 R. I. Sys. 2 102 104 16,595 12 6.15 6.27 
16 14 C.B.& Q.R.R 7 101 ~= 108 16,034 37 6.30 6.67 
19 15 S. P. (Pac. Sys.) 4 150 154 22,417 18 6.69 6.87 
9 16 N. Y. C. Sys 16 353 379 51,416 31 6.87 7.18 
18 17 L. & N. 6 112 118 16,467 36 6.80 7.18 
» 18 C. B. & Q. Ls 7 139 146 18,603 32 7.47 7.7 
i 6B N. Y. C. Co 8 253 261 31,585 25 8.26 8.51 
21 2 Cc. & O. Sys 5 178 183 20,186 25 8.83 9.08 
14 21 N. Y. C. East 7 195 202 20,384 34 9.57 9.91 
23 «22 tC. Ca 7 168 175 13,379 52 12.5 13.08 
2 @ I. C. Lines 7 283 290 20,655 34 13.70 = 14.04 
m5 mw A. T. & S. F. Sys 6 37 383 25,633 23. 14.7 14.94 
244 «25 A. T. & S. F 6 320 326 20,054 30 «15.96 16.26 





*Sum of “Killed” and “Injured” 





cil, the grouping being determined by the number of 
man-hours worked by all- departments rather than by the 
maintenance of way and structures department alone. 
The range of man-hours worked by the employees of all 
departments of the roads appearing in each group are 
shown in parentheses at the top of each table. However, 
the man-hour figures given in the tables represent the 
man-hours worked by the employees of the maintenance 
of way department alone. The figures are taken from 
the Accident Bulletin of the Interstate Commerce Com- 
mission for the calendar year 1931. 

In order to permit the comparative progress in safety 
performance of any railroad to be determined readily, 
the safety ranking of each road for 1930 is shown in 
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2 2 U. P. 2 21 18 1.91 2.09 
3 3 Pa. W ody Reg. 2 25 20 2.52 2.72 
14 4 N. Y. N. H. & H. 3 32 24 862.56 2.80 
8 5 M. P. 7 70 42 4.24 4.66 
4 6 N. Y. C. West. 1 44 jl 4.75 4.86 
5 7 C.C. C. & St. L 3 w 44 4.42 4.86 
13. 8 Erie R. R. (a) 5 57 40 $4.51 4.91 
12 9 Erie Sys. 5 65 .38 4.39 5.27 
9 10 GN. 2 51 2» 5.10 5.30 
16 11 Reading (b) 3 56 59 11,070 .27 5.06 5.33 
6 12 M.C. 3 35 38 6,729 45 5.20 5.65 
ll 13 B.& M I 53 54 9,434 All 5.62 5.73 
10 14 N. & W. 3 71 74 10,830 .28 6.56 6.84 
a D. L. & W 2 53 55 6,894 oy 7.69 7.98 
15 16 Cc. & O. 4 151 155 16,680 .24 9.05 9.29 
7 W S. i (T. & N. O.) 0 103 103 11,093 0 9.29 9.29 
20 18 N 4 106 «110 9,076 44 «(211.68 2.12 
19 #19 St. S. F. Sys. Oo 18 118 8,642 0 13.65 13.65 
St. L. — S. F. 0 109 109 7,963 0 13.69 13.69 


Sum of “Killed” and “Injured” 


(a) Includes Chicago & Erie 
(b) Includes Atlantic City Ry. 


the left hand column of each table. The significant fact 
revealed by this column is that, although few roads 
ranked the same in 1931 as in 1930, the variations were, 
in general, of a more or less minor nature, although 
there were a number of outstanding exceptions. For 
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1 2 P. : L. E. 0 6 6 2,213 0 2.71 2.71 
2 3 0. S. L. 2 1 13 4,218 47 2.61 3.08 
13 4 C. St. P. M. & O. 0 10 10 3,067 0 3.26 3.26 
4 § Wab. Sys 1 19 20 5,150 19 3.69 3.88 
7 6 Wab. R. R 1 19 20 4,693 21 4.05 4.26 
15 7 N.C. & St. L l 15 16 3,513 ye. 4.27 4.55 
8 8 Pa. N. Y. Zone 0 23 28 5,859 0 4.78 4.78 
9 9 Long Island 2 13 15 2,991 67 4.35 5.02 
6 10 M-K-T Lines 2 31 33 5,333 .38 5.81 6.19 
4H Cent. of Ga. 0 16 16 2,432 0 6.58 6.58 
10 12 S. A. L. l 73 74 10,949 09 6.67 6.76 
ll 13 B.& A 2 20 22 2,773 42 7.21 7.93 
16 14 P. M. 1 27 2 3,506 .29 7.70 7.9 
5 15 D. & H. 3 % 39 4,741 63 7.59 8.22 
19 16 G.C. & S. F 0 32 32 3,512 0 9.11 9.11 
18 17 L. V. 1 75 76 6,063 16 12.37 12.53 
12 18 C. R. R. of N. 1 50 51 3,711 27 13.47 13.74 
2 «(19 M. St. P. & S.S.M 0 61 61 4,124 0 14.79 14.79 
2 DW D. & R. G. W 2 §2 S4 3,096 65 16.80 17.45 
17 21 Y. & M. V. 0 % % 4,200 0 22.8 22.8 
22- 22 N. Y. C. & St. I 1 12 13 5,505 18 23.98 24.16 
24 «23 T. & P. 6 130 13% 5.201 1.15 25.00 26.15 
3 2 G. T. W. 1 105 106 3,233. 31 32.48 32.79 


*Sum of “Killed” and “Injured” 











726 RAILWAY ENGINEERING AND MAINTENANCE 


illustration, in Group B, the New York, New Haven & 
Hartford moved up from fourteenth place in 1930 to 
fourth place in 1931, while in Group C, the Chicago, 
St. Paul, Minneapolis & Omaha jumped from thirteenth 
to fourth place, and in Group D, the St. Louis South- 
western moved from eighteenth to sixth place. 

In Group F an outstanding improvement in safety 
performance is shown by the Charleston & Western 


(Between 10,000,000 and 20,000,000 man-hours, all employees) 





Casualties Per 
Million Man- 
hours—Main- 








es ct nw tenance of way .« 
a S&S =f Se Employees ¢< 
ae a ~ ZS 286 = Ve 
= ° + © 5 3 > = 
ae = a 5 3 Pane) a = => 
= & = = = 33 2. S&S +s Sa 
x roo Zz & Bs AU 5 Bs 
2 1 A aes: F 0 5 5 3,051 0 1.64 1.64 
1 2 M. & O. l 3 4 2,226 45 1.35 1.80 
3 3 K. 1. 8. 0 7 7 1,919 0 3.65 3.65 
7 4 Gulf Coast Ls. Sys. ° 0 16 16 2,782 0 5.75 5.75 
5 5 Alton 3 RY 16 2,619 1.15 4.96 6.11 
18 6 St. L. Sw. Sys. 0 19 19 2,845 0 6.68 6.68 
6 7 N. Y. C. (Ohio Cent. Ls.) 0 14 14 1,933 0 7.24 7.24 
9 8 Gulf Coast Ls. 0 16 16 2,172 0 (Ys 7537 
15 9 B. R. & P. 0 18 18 1,711 0 10.52. 10.52 
14 10 E. J. & E. 0 23 23 2,167 0 10.61 10.61 
4 11 I.—G.N. 0 37 37 3,335 0 11.09 11.09 
7 M. & St. L. 0 26 26 1,650 0 15.76 15.76 
2-33 Me. Cent. 3 45 48 2,757, 1.09 16.32 17.41 
16 14 Cc. &&. i. 0 39 39 2,131 0 18.30 = 18.30 
1) 615 Cc. G. W. 2 58 60 3,204 0.62 18.10 18.72 
10 16 Ww... 1 60 61 3,147 32 ©=6©19.05 = 19.37 
13. 17 N. Y.O. & W 2 34 %6 1,747, 1.14 19.46 20.60 
20. «18 W.&L. E 1 46 47 1,518 0.66 30.30 30.96 
19 19 oe eS 0 45 45 1,220 0 36.89 36.89 


*Sum of “Killed’”’ and “Injured” 


Carolina, which rose from nineteenth place in 1930 to 
fourth place in 1931, while in Group G improvement 
on the Mississippi Central was such as to raise this road 
from twenty-eighth to sixth place. 

That the railroads as a whole registered distinct im- 
provement in 1931 as compared with 1930 is another 
significant fact manifested by these figures. In every 
classification except Group B the lowest and highest 
total casualty rates were both less in 1931 than the 
corresponding figures in 1930. While in 1930 only one 
road in Group-G had a perfect record, four roads in 
this group reported no casualties in 1931. In this case 
the four roads are ranked according to the number of 
man-hours worked, the San Antonio, Uvalde & Gulf, 








: Group E 


(Between 5.000,000 and 10,000,000 man-hours, all employees) 





Casualties Per 
Million Man- 

hours—Main- 
tenance of way 





a =k 2: Employees 32 
ise s 3 22 25 — > ~e 
~“~ 4 = © 3 Ge go 8 = Se 
ao a 28Sef Se 2 €& a8 
2 1 D.M.& N 1 4 5 1,952 o 2.05 2.56 
7 2 St. L. Sw. of Tex 0 5 5 1,251 0 4.00 4,00 
3 Ch. & Erie 2 3 5 1,237 1.62 2.43 4.05 
1 a G.M.&N 1 5 6 1,388 72 3.60 4.32 
1] 5 La. & Ark 0 8 8 1,390 i) 5.76 5.76 
17 6 D&S. 0 6 6 1,015 0 5.91 5.91 
18 7 St. L. Sw. 0 14 14 1,594 0 8.78 8.78 
6 8 P. & S. F. 0 25 25 2,067 0 12.09 12.09 
17 9 Rutland 0 13 13 1,067 0 12.18 12.18 
1410 Virginian 0 23 23 1,830 0 12,57 12.57 
10 11 r..&. & 0 30 *” 1,949 6 15.39 15.39 
5 A. B. & C. 0 20 Dn 1,282 0 15.60 15.60 
9 ce vs 0 21 21 1,212 0 7.53 I¢.33 
4 14 B. & L. E. 1 19 20 1,140 0.88 16.67 17.55 
16 «15 Georgia 0 14 14 696 0 20.11 20.11 
13 16 F. W. & D.C. 0 24 24 1,035 0 23.9 2.9 
8 17 Ss. P. & S. 0 22 22 884 0 24.89 24.89 
15 18 R. F. & P. 0 3» 30 1,128 0 26.6€0 26.60 
» 19 N. S. 0 48 48 1,355 0 35.42 35.42 
19 BW Northw’n. Pac. 0 48 48 1,177 0 40.78 40.78 


*Sum of “Killed” and “Injured” 
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Group F 
(Between 2,000,000 and 5,000,000 man-hours, all employees) 








Casualties Per 
Million Man- 
hours—Main- 





RB 8 oe v% tenance of way «‘ 
aS oe =5 3& Employees §& 
£5 3 y #2 38 . F 
a £ Fe ~ an a2 2 = g2 
os 8 i = = St « = o Oe 
eo 2 2s ek: Se 4 & &8 
5 4 A. A. 0 0 0 457 0 0 0 
9 2 D.T. &I 0 1 1 529 0 1.89 1.89 
4 3 << 0 + | 2 784 0 2.55 2.55 
19 4 C. & W.C 0 4 4 1,004 0 3.98 3.98 
1 5 G. & S.I. 0 3 3 644 0 4.66 4.66 
7 6 Monongahela 0 3 3 613 0 4.89 4.89 
6 4 .YS.& W 0 4 4 553 0 7.23 7.23 
2 8 N. O. G.N. 1 3 4 420 2.38 7.14 9.52 
5 9 P.2 ©. ON. ¥.C.) 0 4 4 357 0 11.20 11.20 
11 10 ASC 7X. 0 4 4 285 0 14.04 14.04 
18 ll L. & N. E. 0 rj 7 479 0 ey pce 
12 12 D.S.S. & A. 1 14 15 763 «1.31 = 18. 66 
10 13 P. & W. V. 0 18 18 19.91 19.91 
16 14 Bang. & Aroos. 0 34 34 1,595 0 21.32 21.32 
21 15 fey on 0 13 13 602 0 21.59 21.59 
17. 16 A. & W. P. 0 9 9 402 0 22.39 22.39 
14 17 G. & F 0 16 16 699 0 22.89 22.89 
Is os M. \V 0 11 11 440 0 25.00 25.00 
22 19 B.—R.I. 0 10 10 391 0 25.58 25.58 
8 20 D: &'S. L. 0 12 12 456 0 26.32 26.32 
iS Clinchfield 0 21 21 709 0 29.62 29.62 
2 22 M.&N.A. 0 21 21 571 0 36.78 36.78 


*Sum of “Killed”? and ‘Injured’ 


with the largest number of man-hours, being given first 
place. 

In order to avoid confusion, attention should be called 
to the fact that in the tables are listed both individual 
railroads and systems of railroads, the various units of 
which are more or less distinct from each other. For 
example, the Chicago & North Western System, which 
consists of the Chicago & North Western Railway and 








Group G 
(Less than 2,000,000 man-hours, all employees) 
- Casualties Per 


Million Man- 
hours—Main- 











So = cc 2 tenance of way bh’ 
a \ =? <2 Employees ¢= 
= — = =s 26 OS 
£ g 7c MD 2a z 4 
eee ° =| Som 2 3 ev => 
= > 6hUmShlUC«CS «8 & = 62 
& ¢& = = =i Se « = 5 35 
ee z 2 €& ef So M&M § OS 
3 1 S. A. U. & G. 0 0 0 610 0 0 
1 2 Pewee 0) i) 0 oy 4 ° ° 
2 3 G. B. & W. 0 0 0 5 
4 4 Mo.—TIll. 0 0 0 256 «=O 0 0 
10 5 C2 5M. 0 1 1 364 0 2.375 2.75 
2 6 Miss. Cent. 0 1 1 223 0 4.48 4.48 
16 7 St. b. S$: F.& F. 0 2 2 329 0 6.08 6.08 
33.CtS Montour 0 2 2 244 0 8.20 8.20 
19 b's B.&S 0 3 3 333 0 9.01 9.01 
8 10 Lame 1 1 2 209 «4.78 4.78 9.56 
iS U. & D. 0 4 4 344 0 11.63 11.63 
6 12 D&M 9 3 3 249 0 12.05 12.05 
i 6 D. & T.. S. L 0 6 6 449 0 13.36 = 13.36 
9 14 Utah 0 2 2 140 0 14.29 14.29 
18 15 W. V. 0 4 4 260 0 15.38 15.38 
5 6 Ok K.C 0 4 4 259 0 15.44 15.44 
17. 17 a 0 4 4 223 0 17.94 17.94 
12 18 N.J.&N.Y 0 2 2 105 0 19.05 19.05 
14 (19 N.N. 0 3 3 154 0 19.48 19.48 
22 2 L, @ oR. 0 4 4 205 0 19.51 19.51 
27 21 Ft. W. & R.G 0 7 7 350 0 20.00 20.00 
20 22 T. P. & W. 0 8 8 390 0 20.51 20.51 
24 «23 | ae Oe sae 0 8 8 382 0 20.94 20.94 
31 24 P.S. & N. 0 7 7 328 0 21.34 21.34 
2% 25 Ft. S. & W. 0 5 5 234 0 21.37. 21.37 
23 26 Cesc. 0 7 7 324 0 21.60 21.60 
2p 27 S. D. & A. 0 7 7 296 0 23.65 23.65 
21 2 W. F. & S. 0 6 6 220 0 27.27 = 27.27 
23 «29 D. W. & P 0 12 12 357 0 33.61 33.61 
32 W OCA. A 0 6 166 0 36.14 36.14 
30 31 0606-KK.0.&G 0 14° «14 347 0 40.35 40.35 
iG 32 P. &. S. 0 6 6 147 0 40.82 40.82 


“*Sum of “Killed” and “Injured” 


the Chicago, St. Paul, Minneapolis & Omaha, is listed 
separately in Group A from the C. & N. W. Ry., both 
the road and the system working a total of 100,000,000 
or more man-hours yearly. The C. St. P. M. & O., how- 
ever, with a total within the range of 20,000,000 to 
50,000,000 man-hours, is listed in Group C. 
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; 
| Have you a question you would 
| like to have someone answer? ere 
. Can you answer any of the | : 
questions listed in the box? | To Be Answered in February 
) | , . ° ° 
) 1. When handling ties on a trailer, should they 
4 | be loaded lengthwise or across the track? Why? 
T ‘ T; | 2. What items should be given particular atten- 
amping fies ! tion during winter bridge inspections, in addition to 
Ie 2 possible to tomp ties too solidly? If 20, wheal | those to be noted during summer inspections’ 
‘ es i LY SO, W > 7 ; OE PR SO Sa 
t effect does this have on the riding qualities of the | 3. The A. R. E. A. specifications for adzes admit 
iveck . | three lengths, measured under the eye, of 7,8 and | 
| | 9 in., weighing 5, 5% and 5% Ib., respectively. 
: | Which of these tools is most satisfactory? Why? 
1 ‘ : i uch of these tools is most satisfactory. ry: 
f Ties Cannot Be Tamped Too Solidly i 4. What means can be employed to prevent the 
r By W. RAMBO || clogging of enginehouse drains by cinders, waste, 
h Roadmaster, Missouri Pacific, St. Louis, Mo || boiler scale, etc., washed from the floor and pits? 
d Experience leads me to believe that ties cannot be | 5. By what simple method can the total differ- 
+ tamped too solidly by hand tamping. Even where power | ence in the length of the outer and inner rails of a 
tie tampers are used, I have never seen a case where ties | curve be determined’ 
were tamped so solidly as to affect the riding qualities | 6. What methods can be employed to thaw un- 
of the track, provided the tamping was done uniformly. | derground pipe lines that are frozen? What pre- 
If power tampers are used in coarse ballast, such as || cautions should be observed? 
‘, crushed stone or slag, it is possible to tamp the ties until | 7. What causes switch points to rise? What can 
5 pe Phin is disturbed and “ — rides “choppy. | be done to correct this trouble? 
2 sh pe ee — one = yer? + agama nag ! 8. What type of lubricant is most satisfactory 
g etc., the ties cannot be tamped too solidly, providing the | for turntable centers during the winter? For end 
. tamping is uniform. Uniform tamping is essential to | },-p¢? ; 
0 smooth-riding track, and foremen should see that all ties | eis 
; are tamped as nearly alike as it is possible to do the work. |L_ i iain 
48 
08 H H ‘ P . . 
‘20 It Is Possible to Tamp Too Solidly tie nor the ballast will be damaged and the rail will not 
56 By G. B. McCLELLEN be sprung, even slightly. “Hard” spots in track are as 
o District Roadmaster, Texas & Pacific, Marshall, Tex undesirable as slack spots, both resulting in “bumpy” 
5.36 N — scibl —_ solidly, t track. Since more time is devoted to tamping ties than 
~ a. - ne lis a to temp tas tae Se as to any other maintenance operation, it is in this field that 
a yrs a “cree 8 wegen ee do —r ps nee@ the supervisory forces have the greatest opportunity to 
oo also to be instructec not to strike heavy blows with tamp- increase the effectiveness of their gangs. 
148 ing tools. Such action damages both the ballast and the 
nos ties and is a waste of labor. The most common error is ’ 
1.00 : . : , . Hy J . . . . 
1.51 that of attempting to tamp a tie without first clearing Uniformity Should Be Objective 
+4 the edge of the tie so that the tamping tool will enter By THOMAS WALKER 
¥4 freely under the tie. The importance of this preparation Roadmaster, Louisville & Nashville, Evansville, Ind 
3.65 is not always realized by foremen, some of whom permit ES 4 ; ms 
a4 their men to pound on ballast piled outside of the edge While it is not possible to tamp ties too solidly, it is 
6.14 of the tie, thus pulverizing the ballast, rounding the edge possible to tamp them more solidly than those adjoining, 
082 of the tie and leaving slack or unfilled areas under it. or so solidly that the track is humped above the general 
Although the edges of the tie may be tamped to the surface. The degree, or rigidity, of tamping is not the 
solidity of concrete, particularly away from the rail, the important factor. Uniformity of tamping is important, 
ed space under the rail, being somewhat harder to reach, is however. If ballast is tamped uniformly under all ties so 
oth often slighted. that settlement will be uniform, all requirements will be 
100 Tamping should always begin under the rail, the blows met. In either general surfacing or merely smoothing up 
w- being well-directed but not unnecessarily heavy. Then, track, if some ties are tamped more solidly than others, 
to when the tamping is completed, all of the space under the settlement will not be uniform, the track will have un- 
tie will be filled with well-compacted ballast, neither the even surface and cross level and the riding qualities 
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will be affected adversely. In this case it might be said 
that some ties were tamped too solidly. 

In any kind of tamping, if the ballast is forced evenly 
under the ties and all ties are tamped to the same degree, 
further tamping is a waste of energy. It is necessary, 
of course, that the ballast be tamped sufficiently hard to 
secure an even distribution under the ties and hence an 
even bearing to support the loads imposed by traffic. 


Ties Should Be Tamped as Solidly as Possible 
By CHARLES E. SANDOVAL 


n, Southern Pacific, Gila Bend, Ariz 


Section Forema 


Tamping is one of the most important duties of a track 
gang and is the one that engages most of its attention. 
Every foreman should watch the operation carefully and 
persistently to insure that the tamping is done uniformly 
but as solidly as possible. No other way is known for 
keeping smooth riding track. Track can be humped easily 
by improper tamping. This is not the result of too solid 
tamping, however, but of improper tamping. It is easy 
to avoid doing this if the trackman will watch the adjacent 
tie plates to see that he is not lifting the rail from them. 
Although it does not seem so, tamping is a very delicate 
operation and like other delicate processes must be done 
with care if it is to be done well. When properly done, ties 
cannot be tamped too solidly. Lack of uniformity and 
not too much solidity is the usual result when care is not 
exercised in tamping ties. 


uw 
oon, ee 


Precast Concrete Deck Slabs 


What methods can be employed to anchor pre- 
cast concrete deck slabs to a steel structure to pre- 
vent their longitudinal and transverse movement’ 


Fastens Lug Angles to Top Flanges 
By G. A. HAGGANDER 


ee 
Chicago, Burlington & Quincy, Chicago 


c fad 
Rridce Encineer 


On the Burlington we have found it advisable, in fact 
quite necessary, to devise methods for preventing the 
longitudinal movement of precast deck slabs on steel 
bridges. We have accomplished this purpose by fasten- 
ing lug angles tb the top flanges of the girders or beams 
at each end of each span. The vertical lug of the angle 
is made high enough to bear against the end of the slab 
and thus prevent its movement. Prior to the use of this 
device, considerable trouble was experienced from the 
longitudinal movement of slabs as a result of the wedg- 
ing action of the ballast. This device has been used on 
new spans for several years and has also been applied 
with success on several old ones. We have never had 
any trouble from transverse movement as the ballast 
and track structure serve to hold the slabs in line. 


Daps the Slab for Transverse Movement 
By M. HIRSCHTHAL 


fs \Jecterr, Hot 


boken, N. | 


¢ la 
y J | 


While none of the precast concrete deck slabs in use 
on the Lackawanna is installed on structural steel mem- 
hers of bridges, the question of anchorage for precast 
slabs has entered into the problem of designing precast 
roof slabs. In our opinion anchorage is unnecessary in 
this construction, although movement must be prevented. 
The plan worked out consists of providing notches 
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somewhat wider than the flange width of the member 
upon which the slab rests, and 1 in. deep. This is only 
a variation of the practice of dapping ties in open-floor 
bridge decks. To prevent longitudinal movement, a 
groove can be left large enough to provide for the up- 
standing leg of a 114-in. angle, of a length equal to the 
width of the structural member to which it is attached. 

These devices are considered superior to bolts project- 
ing from and fastened to the upper flanges of the struc- 
tural members, with holes in the precast slabs to fit 
over them and later to be grouted in or filled with as- 
phaltic cement. 


| 


Using Jacks Inside of the Rail 


Under what circumstances, if any, is it permis- 
sible to place track jacks inside of the rail? If per- 9 
missible, what precautions should be taken 


Places Them Inside When Surfacing Curves 
By R. L. HAMILTON 


Section Foreman, Seaboard Air Line, Sandy Rive: 


I find it a great advantage when surfacing curves 
and easements to place the jack inside of the rail. The 
low rail is the grade rail and the sighting must be done 
on this rail. It is always difficult and sometimes impos- 
sible to see around a jack when it is placed on the out- 
side of the low rail. For these reasons, I see no objec- 
tion, if proper precautions are taken, to placing the jack 
inside of the rail. Likewise, to avoid throwing the track 
out of line, the opposite jack under the high rail should 
also be placed on the inside of the track. 


Permissible Under a Few Conditions 
By J. J. HESS 


General Roadmaster, Great Northern, Seattle, Wash 


The placing of track jacks inside of the rail is a haz- 
ardous practice which should be employed only where 
it is not practicable to place them on the outside. Such 
conditions are confined to the work of repairing bridge 
decks and in tunnels and other places having insufficient 
clearance to allow the jack to be operated if placed out- 
side of the rail. The placing of the jacks outside of the 
rail is a safer practice, because they are then more easily 
removed, men are not so likely to be struck by the jack 
handle and the operator is not in danger of injury if 
the handle slips. Again, the view when sighting for the 
raise is obscured if the jack is inside of the rail. The 
greatest objection to the practice suggested by the ques- 
tion, however, is the danger of derailing a train if there 
is any difficulty is removing the jack. 


Latch Should Be Set for Tripping 
By A. L. HARRIS 


Apprentice Foreman, Seaboard Air Line, Ragland, Ala 


It is a general rule that track jacks must not be placed 
between the rails since this practice opens the way for 
serious derailments. It becomes necessary in certain 
cases, however, to place them inside of the rails at sta- 
tion platforms, along retaining walls, at  inter-track 
fences, in through plate-girder bridges with ballasted 
floors and other similar places. A jack so placed should 
always be protected by a flag, the same as any other 
obstruction. Another precaution only slightly less im- 
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portant should always be taken. After the track has 
been raised, the jack should at once be set for tripping, 
so that in the event of any emergency no time will be 
lost in removing it from the track. It is also well to 
assign a man of experience and known reliability to 
handle the track when used in this manner. } 


Only at Points of Minimum Clearance 
By W. P. NICHOLS 
f Teaek Ch 


Supervisor of Track, Chesapeake & Ohio, Riverton, Ky. 


Track jacks should be placed outside of the rail under 
every condition with which I am familiar, except through 
crossovers and switches where the track cannot be raised 
to proper surface unless they are placed inside, and at 
points where the clearance will not permit their opera- 
tion if placed outside of the rail. When necessary to 
place a jack inside of the rail, it should be done only 
under flag protection. 

[ Additional answers were received from J. J. Desmond, 
division engineer, Illinois Central; M. H. Moses, sec- 
tion foreman, Seaboard Air Line; Charles E. Sandoval, 
section foreman, Southern Pacific; and Robert White, 
section foreman, Grand Trunk Western. Mr. Desmond 
states that the maintenance of way rules on his road 
prohibit the use of track jacks on the inside of the rail 
under all conditions. Mr. Moses believes that any fore- 
man who is trustworthy enough to be allowed to do 
general trackwork should be permitted to place jacks in- 
side of the rail when his experience indicates that this is 
desirable, but that the foreman should understand his 
responsibility and should never neglect to provide full 
flag protection when he does it. Mr. Sandoval is of the 
same opinion, but stresses the importance of setting the 
jack to trip as soon as the lift is completed.—Editor. ] 


Spacing Deep Wells 


How should the minimum distance between indi- 
vidual deep wells of a group be determined? What 9 
factors establish this minimum 


No Standard Minimum Can Be Stated 


By GEO. L. DAVENPORT, 
Assistant Engineer, Atchison, Topeka & Santa Fe, Los Angeles, Cal 


Underground conditions are so variable that a theo- 
retical minimum spacing of deep wells is impossible of 
statement. If the water-bearing stratum is in the form 
of a widely extended and fairly uniform gravel bed, it 
is good practice to space the wells about as far apart as 
their depth. Often, this cannot be done because of sur- 
face obstructions. No harm is done by a closer spacing, 
however, if, as is frequently the case in railway work, 
the demand requirements are far below the available 
supply. In such cases, a slight interference between 
wells in a group is not particularly harmful. 

Sometimes deep wells penetrate isolated lenses of 
water-bearing gravel, in which event it may be necessary 
to space the wells closely to develop water in sufficient 
quantities. To cite a specific case, many years ago a 
200-ft. well was drilled which yielded 100 g.p.m. To 
provide duplicate service, a second well was drilled 200 
ft. away, but was only a dry hole. Another attempt was 
made on the opposite side of the original well, but 100 
ft. distant. This also turned out to be a dry hole. Final- 
ly, a successful well was drilled only 15 ft. from the 
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first well, but even then the logs were quite dissimular. 
Many wells for railway supplies must be drilled on 
a narrow right of way where the spacing is limited to 
one direction. This is not always at right angles to the 
direction of the subsurface flow, but the condition has 
to be accepted and the best made of it. As a matter of 
fact, in the southwest and many parts of the West, the 
spacing of wells is the least of our worries, since our 
main problem is to get water at all. In practice, the best 
guide is the drilling of two or more wells and the test- 
ing of them. The effects of interference, if any, disclosed 
by the tests can then be used as a guide to future drilling. 


Every Case Is a Problem in Itself 
By E. M. GRIME 


Engineer of Water Service, Northern Pa 


So far as the quantity of flow is concerned, the most 
satisfactory deep well is one in which the water is main- 
tained at the highest level during pumping. In other 
words, the maximum amount of water will be available 
with the least strain on the well when the draw-down is 
a minimum. At the same time the cost of the pumping 
equipment and that of operation will also be lowest for 
such a well. The capacity of any well depends on the 
permeability of the water-bearing stratum from which 
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Impervious Stratum 


Cone of Depression Curve Formed by Draw-Down 


the supply is obtained. Pumping may proceed at a low 
rate, but if the water is drawn off at a rate in excess of 
the normal inflow, the stratum is disturbed and there is 
a tendency toward caving and the filling of the voids 
which may close some or all of the tiny channels by which 
the water reaches the well. 

Excepting these wells that penetrate underground 
supplies which are practically subterranean lakes and 
where the water level is scarcely affected by pumping. 
every well has what may be called a “cone of depression” 
in the surface of the ground water during the period 
that pumping is in progress. This cone is represented by 
the curved line o m » on the accompanying diagram. Be- 
cause of its shape, that part of the cone indicated by om 
has been called the trumpet head, and the part represented 
by mn is known as the vertex head. The curved surface 
is the result of frictional resistance encountered by the 
water in passing through the water-bearing stratum. Ig- 
noring the various theories of infiltration, velocity of 
flow through the permeable materials and the determina- 
tion of the water slope, and representing the radius of 
the base of the cone by R, it is obvious that if more 
wells are necessary and the pumping level and produc- 
tion are to remain unchanged, the wells must be at a 
minimum distance of R + R apart. 

In ordinary railway work, the values of the factors 
which make a mathematical solution of the proper spac- 
ing possible are seldom known. Even if they are, their 
application is of doubtful value, since so wide a varia- 
tion in soil conditions is usually encountered. For these 
reasons, the spacing of the individual wells of a group 
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can best be determined by a series of tests from the 
existing well, which show the draw-down at various 
pumping rates and the time required for the water to 
return to normal level after pumping has ceased. These 
tests will also determine the production which may be 
expected from the well. 

If the project warrants, second and third test wells can 
be drilled and the draw-down determined on the vertex- 
head curve. By platting these points and passing a curve 
through them, the value of R can be approximated very 
closely. If only one test well is driven, say 10 ft. from 
the original well to insure that it is outside of the trumpet 
section of the curve, a slope line from the draw-down 
point of this well when pumping from the original well 
will give a reasonably close value of R. Investigations 
in a large flat sandy area of India indicated that the 
slopes necessary to cause water to flow were 1 in 175 
for fine sand and 1 in 260 for coarse sand. A German 
investigator found these slopes to vary between 1 in 
1,000 and 1 in 100, depending on the porosity of the 
water-bearing medium. 

Every case is a problem in itself and mathematical 
calculations are at best only rough approximations which 
may vary widely from the facts as disclosed by experi- 
ment. It is generally impracticable to locate the wells 
of a group so that pumping from one will not affect the 
others. The sinking of one or more test wells to pene- 
trate at least part way into the water-bearing stratum 
usually will, at a comparatively small expense, give val- 
uable data on which plans can be based with reasonable 
assurance of success. 
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Storing Green Locomotive Sand 


What facilities should be provided and what 
methods employed for storing a winter's supply of 9 
locomotive sand . 


A Typical Installation Described 
By L. L. TALLYN 


Delaware, Lackawanna G& Western, Scranton, Pa 
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For test purposes, a cubic foot of representative sea 
sand taken from the center of a carload of locomotive 
sand was found to weigh 79 Ib. When thoroughly died, 
there remained 0.78 cu. ft. of sand which weighed 75 Ib., 
indicating that the sand as received consisted of 22 per 
cent by volume, or 5 per cent by weight, of water. To 
adapt this sand for use, this water must be driven off. 

In freezing weather, it is difficult to obtain a supply of 
sand currently to meet requirements. Storage in cars is 
out of question, since it ties up valuable equipment and 
track space, while the unloading of frozen sand is a long 
and expensive task. Storage facilities will differ some- 
what in accordance with the volume of sand consumed. 
\ typical facility for a medium size to a large terminal 
will be described. This will consist of a cylindrical tank 
of steel or reinforced concrete of sufficient capacity to 
hold the needed supply. There should be an unloading 
pocket under the track, an elevator to raise the green 
sand to the storage bin and an enclosed dryer at the 
bottom of the bin into which the wet sand will flow by 
gravity. The sand can then be dried as required and 
forced by air to an elevated dry storage bin from which 
it will flow by gravity to either the sand boxes of loco- 
motives or to box cars for shipment to smaller terminals 
which do not have sand-drying facilities. 

It is desirable to store the supply when the weather is 
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warm and dry, as the agitation incident to loading, dump- 
ing and elevating tend to drive off a considerable part 
of the moisture. \s the sand at the bottom of the stor- 
age bin passes through the dryers, there is a tendency 
for the wet sand above to arch. To avoid this, as well as 
to reduce the moisture content in the mass, it is advis- 
able to run the vapor pipes or conduits vertically through 
the sand from the dryer to an outlet at the top of the bin. 
The sand adjacent to these pipes becomes dry and falls 
into the dryer, thus breaking the arch action. Slots in 
the pipes permit the vapor to pass off from the sand 
over a considerable area around the pipes for the full 
depth of the sand, thus considerably reducing the work 
to be done by the dryer. 


Storage Can Be Constructed of Treated Timber 


By FRANK R. JUDD 
Engineer of Buildings, Illinois Central, Chicago 


Storage facilities for green locomotive sand should have 
sufficient capacity for at least a six months’ supply, es- 
pecially in northern sections of the country. .\ full year’s 
supply may be desirable, but is not always practicable be- 
cause of the space required. The structure will ordinarily 
take the shape of the available space, this being located 
in most instances between two adjacent tracks. In such 
cases, it will be narrow so that capacity must be obtained 
by length. A structure of this character has the advantage 
of being more easily filled from cars on the adjoining 
tracks. A sand-storage building should be weather tight 
to prevent the sand from becoming saturated, with the 
probability of freezing. As a corollary, the sand should 
be as free from moisture as practicable when placed in 
storage. The structure can be built economically of tim- 
ber, but the material should be treated. It is well to have 
an enclosed passage connecting the storage and dryer 
houses. 

It is customary to ship locomotive sand in open-top 
gondolas. Where this is the custom, the storage building 
should be provided with side doors hinged at the bottom 
and braced to permit dropping them and using them as 
chutes, if the sand is to be unloaded by hand. Scuttles 
should be provided in the roof where the unloading is 
done with clamshells. 
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Programming Section Work 


In programming work, to what extent should 
section foremen be encouraged to plan their own ? 
work 


Foremen Cannot Plan Under This System 


By J. C. PATTERSON 
Engineer Maintenance of Way, Erie, Cleveland, Ohio 


For several years we have been working out a detailed 
program for the application of new and relayer rail, full 
ballasting and reballasting, tie tamping and the cleaning 
of ballast with power machines. This program is pre- 
pared on the basis of recommendations made by the 
track supervisors to the division engineers and is ap- 
proved by the engineers maintenance of way and the 
chief engineer maintenance of way, the latter submitting 
the program to the operating vice-president who author- 
izes it. After approval, an order of precedence is estab- 
lished for each class of work, and this sequence is ad- 
hered to strictly during the season. In this way, if any 
of the work is left over, it will be among that which is 
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least needed. On the other hand, the benefits from the 
most important jobs are obtained as early as practicable. 

Under this method there is no chance for the section 
foreman to program his work. Section work, under this 
plan, consists principally of policing and routine adjust- 
ments which must be cared for as the need for them 
develops currently. Cleaning ditches, cutting weeds and 
renewing ties are all seasonal jobs which the foremen 
complete as rapidly as they can, so that here there is 
little chance for them to do formal planning. 

Both methods and practices are largely standardized 
and these standards are being followed. Since the man- 
agement is providing plenty of skilled supervision, there 
is little, if any, advantage in having the foremen plan 
their own work. Doing so usually results in more or 
less confusion and the practice of doing the easy jobs 
first, regardless of their relative necessity. Considerable 
time and money can be wasted in puttering around on 
sections where the foremen are left more or less to their 
own devices. 


Should Be Encouraged to Plan Own Work 


By E. E. CROWLEY 
Roadmaster, Delaware G Hudson, Oneonta, N Y 


Foremen are held responsible for the condition of 
their tracks. They are in the best position to know the 
weak spots on their sections and, therefore, the relative 
importance of the work they have to do. I believe in 
encouraging them to plan their own work. In preparing 
a program for each section, the supervisor and foreman 
should plan together the work that is to be done and 
the material that will be required. Section work being 
essentially seasonal, the program should not extend be- 
yond one month, except for the tie renewals and the 
amount of rail and switch material needed, so that orders 
can be filled by the time the work is to be done. 

Foremen should be consulted as to the time required 
to complete each item of work, allowing a reasonable 
margin for bad weather. Setting up a program without 
such an allowance is likely to discourage a foreman who 
falls behind through no fault of his own, or he may do 
inferior work in an attempt to complete the program 
in the allotted time. 


Should Develop the Foremen’s Initiative 
By H. R. CLARKE 


Engineer Maintenance of Way, Chicago, Burlington & Quincy, Chicago 


In planning the season’s work on a section, it is nec- 
essary to decide on the general maintenance program 
first and then notify everybody concerned, including the 
section foreman. It is then possible to plan the work 
of each section so that bolts will not be tightened where 
rail is to be laid, ties dug in where track will be surfaced 
or the ballast cleaned and dressed where a ditcher will 
undo it all a little later. On many roads, it is the prac- 
tice to assign special gangs and equipment to these 
larger items, so that obviously the planning of this work 
is beyond the jurisdiction of the section foreman. He 
should be advised, however, when this work will be done 
on his section, to help him plan intelligently the work 
for which he is responsible. 

These items disposed of, the foreman should be en- 
couraged in every way possible to take the initiative and 
responsibility for planning the work that will be done 
by his gang. The section foreman has a very important 
place in a properly-organized maintenance of way de- 
partment. His initiative should be developed and he 
should be encouraged to assume the responsibility that 
belongs to his job. This is important for employees in 
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any capacity, but nowhere is it so necessary as with 
foremen who must so often decide the action necessary 
in an emergency, when it is not possible to get in touch 
with their superior officers or with headquarters. 

Foremen generally know their track better than any- 
one else can. They know the weak spots that require 
frequent work and the places that can safely be given 
less attention. Most of them respond quickly and favor- 
ably to the intimation that their advice is worth while 
and that their ideas and opinions are wanted. :\ny per- 
son works better when carrying out his own plans and 
ideas than when he is merely obeying orders and doing 
something because he has been told to do it. In the 
final analysis, the foreman is the one who must get the 
work done. For this reason, if his responsibility is taken 
from him and his initiative destroyed, the whole organi- 
zation suffers. 

So much for the longer time planning. Roadmasters 
should see their foremen often enough to have an inti- 
mate knowledge of what they are doing and for a long 
enough time to talk over the work until the next visit. 
When discussing the work, if the roadmaster will ask 
the foreman what he plans to do for the next few days 
and how, instead of telling what to do and how to do it, 
he will secure for himself the foreman’s more intimate 
knowledge of his track and will thus place on the fore- 
man the responsibility for doing the planning. If neces- 
sary, he can suggest changes in the plan and explain 
their necessity and in this way keep the work in step 
with the general program. With a little training, the 
foreman will often plan the details of his work better 
than the roadmaster car. The foreman will then be 
carrying out his own plan and will be more interested in 
completing it. Any supervisory officer who takes away 
from the foreman his proper responsibility and fails to 
encourage and develop his initiative cannot secure the 
best and most economical results, and is greatly increas- 
ing his own burden. 


Puts a High Value on Thinkers 
By L. L. ADAMS 


Division Engineer, Louisville & Nashville, Evansville, Ind 


This question is too vital in its implications to be con- 
fined to section foremen, since the principle involved 
extends from the highest to the lowest employee. The 
only men who are really valuable are those who think 
and are able to put their thoughts into execution. To 
train such men it is necessary to place responsibilities on 
them which will require the use of their mental equip- 
ment. 

When a laborer first enters the service, the foreman 
should begin to teach him the importance of using his 
head as well as his hands. He should explain, as op- 
portunity offers, the reason for doing certain things in 
a certain way, and encourage him to offer suggestions, 
say during the lunch hour, and explain the good and bad 
points of his ideas. In this way. a foreman will often 
secure new ideas as to methods that will be of material 
value to himself and his company. In any event, he will 
have an alert-minded gang and he will find that he has 
a more comprehensive idea of his work, since teaching 
others always improves the teacher and gives him a more 
intimate knowledge of his subject. 

Similarly, as the man advances, the same system works. 
The foreman should be not only encouraged, but re- 
quired to plan his work. The supervisor should have him 
submit his plan and give it careful study before making 
up his program for the succeeding year. To the fullest 
extent practicable, he should adopt the foreman’s plan, 
making only such changes as are necessary to make it 
most successful or keep it in line with the general plans 
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for the district. He should be scrupulous about explain- 
ing to the foreman why the changes were necessary, so 
that he will understand the fundamentals of the situation 
and be able to submit a better plan the next year. In 
requiring a foreman to develop his own plan, we are 
teaching him to think and think logically; we are devel- 
oping his resourcefulness and preparing him for greater 
responsibility. By using this system consistently, one 
will soon have a surprisingly large percentage of men 
who are well qualtfied to assume higher positions. 

This requirement of making a comprehensive study 
and preparing a plan and submitting it to one’s superior 
officer should be continued step by step through every 
grade to the highest officer, for it is only in this way 
that an organization can be assured, which will continue 
to function 100 per cent regardless of what might happen 
to one subordinate or to the head of the organization. 


Believes Planning a Program Is Essential 
By W. H. SPARKS 


Chesepeake & Ohio, Russell, Ky. 
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This is a question which deserves more consideration 
than it sometimes receives, since its roots strike deep 
into the fundamentals of a successful maintenance or- 
ganization. When I entered railway service, nearly all 
of the work on the section was done by the section gang. 
Then the foreman was expected as a matter of course to 
plan his work, not only for the immediate future, but 
for the season as well. Under the modern practice of 
employing specialized gangs for the larger maintenance 
operations, and as a result of the stress laid on system, 
division and district planning, of late there has arisen 
somewhat of a tendency to neglect the local planning of 
and with the section foreman. Experience and observa- 
tion both indicate that this is a dangerous tendency 
which needs correction. The section foreman is in many 
respects the general manager of the territory assigned to 
him. He is held responsible for the condition of his 
track and for the successful handling of the other work 
that must be done by the forces under his command. 
He cannot be expected to obtain the best results of which 
he is capable, unless his work is systematized, and the 
only way it can be systematized properly is through the 
preparation and consistent execution of a definite 
program. 

To build up a strong organization there must be team- 
work. To have teamwork every unit and individual in 
the organization must fit into the appointed place and 
work diligently, intelligently and in co-operation to the 
same end. Every one must also be trained to understand 
that he has a responsibility which must be assumed in 
the fullest measure if he and his organization as a whole 
are to be successful. 

Responsibility is seldom fully discharged, however, 
or discharged with a sense of personal satisfaction, un- 
less it has been assumed with the proper degree of ini- 
tiative. Section foremen can be trained to take the ini- 
tiative and to assume the responsibility which is inher- 
ently a part of the job if they are encouraged to pro- 
gram their own work, of which there will be enough 
to make a full program after the larger items are ex- 
cluded. They should be allowed to do this with the least 
supervision which is necessary to co-ordinate it with the 
larger plans for the district or the division. The plan 
which they prepare should not be criticized, but neces- 
sary changes should be suggested and the reasons there- 
for explained. A supervisor who follows this practice 
will soon find that he has alert foremen who are doing 
better work in a definite spirit of co-operation. No man 
gets as much satisfaction out of simply obeying orders 
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as he does in applying his own ideas. 

[Replies to this question were also received from E. I. 
Edwards, Southern Pacific, and W. P. Nichols, super- 
visor of track, Chesapeake & Ohio. Mr. Edwards 
stressed the fact that only those who think can plan and 
that without a plan section work will be distinctly below 
standard. He also said that the morale of a section gang 
often enables one to differentiate between the foreman 
who plans and the one who does not. Mr. Nichols also 
advocated complete planning, and observed that the 
foreman who does not plan his work is usually careless 
and overlooks important work.—Editor. | 
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Cleaning Steel Surfaces 


What is the best method of removing dirt and 
scale from steel bridges and other steel structures 5 
that are to be painted 


Sand Blasting Is Most Effective 


By E. C. NEVILLE 
Bridge and Building Master, Canadian National, Toronto, Ont. 


This problem is not peculiar to any railway or section 
of the country, but is common to all. It becomes more 
aggravated, however, as the number of structures in- 
creases and particularly as maintenance is deferred. 
There is a prevailing tendency, as earnings diminish, to 
eliminate items of maintenance which can be deferred 
without interfering with the operation of the road. The 
painting of steel structures falls within this category 
and, although deterioration of unpainted steel surfaces 
progresses at an observable rate, I am not convinced 
that some good will not come out of the present situa- 
tion. In fact, I am sure that many alert maintenance 
officers will find in it an opportunity to improve their 
practices. One lesson to be learned from the forced 
curtailment activities is that the period between succes- 
sive paintings of steel bridges can be lengthened by keep- 
ing corners and horizontal surfaces clear of cinders and 
loose dirt which hold moisture and thus accelerate the 
destruction of the paint film and the corrosion of the 
underlying metal. Another is that there are better and 
more economical methods of cleaning steel surfaces 
than have commonly been used in the past. 

Hand tools are most widely used for the purpose of 
cleaning steel surfaces. They are slow and laborious and 
the process of obtaining a clean surface is difficult and 
monotonous. For these reasons, it is seldom that a 
properly-cleaned surface is obtained by means of hand 
tools. In any event, the cost is relatively high. This 
method should not be used except on small jobs which 
do not warrant the setting up of power equipment. 

Air-operated chipping hammers and rotary brushes 
are superior to hand tools. They are speedier, more 
effective, do a better job and require far less man power. 
The sand blast provides the most economical and effec- 
tive method, while all corners and other places that are 
inaccessible to tools can be reached by the sand blast. 
Practically every road now has air-compressor outfits 
which are adapted for this work. An ordinary tie- 
tamper compressor will operate one large sand blast with 
two nozzles or two smaller sand-blast outfits. I have had 
excellent results with the small outfits. Much depends, 
however, on the quality of the sand used. A good silica 
sand gives the best results, but if this is not available, 
a good washed sand that is not too coarse will do a satis- 
factory job. 
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Success in Painting Depends on Cleaning 
By F. B. ENGELN 


The Rotor Air Too! Company, Cleveland, Oh 


Success in painting steel surfaces depends in large 
measure on the thoroughness with which the cleaning 
is done. Hand work is slow and costly. The cheapest 
and most effective method is to use power tools and wire 
brushes. Portable pneumatic tools are used widely with 
entire success. A pertable compressor of 110 cu. ft. 
capacity, at 80 to 100-Ib. pressure will supply 4 or 5 
tools, thus permitting rapid progress on a wide area. 
The compressor can also be used for spray painting, 
still further reducing the cost and speeding up the work. 
Portable pneumatic cleaning tools must be light to be 
handled easily on a scaffold. Two types of wire-brush 
tools are recommended, the horizontal type for use with 
radial wire wheels and the vertical or right-angle type 
with cup-shaped wire brushes. 

Where necessary to remove a heavy coat of paint or 
heavy scale, a pneumatic scaling tool gives best results. 
This is a vibrating tool having sharp teeth to cut and 
break off the paint or scale. A pneumatic chipping ham- 
mer with a wide, flat chisel blade is sometimes used, 
but is objectionable because the loose chisel may be 
dropped. Another pneumatic tool, the paint scraper, 
which is similar to the chipper, is provided with a device 
to hold the chisel and is, therefore, preferred. 

Rotary motor tools developed in recent years weigh 
from 4 to 10 lb. for the horizontal type, while the ver- 
tical type weighs from 6 to 12 lb., both depending on 
the make and size. The horizontal type is preferable for 
use with the radial-type brush on channels and around 
bolts and rivets. The vertical type using the cup-shaped 
brush is best suited for flat surfaces. Although the cup- 
shaped brush can be used on the horizontal tool, it is 
not as easy to handle this way. 

Some erectors prefer to let structural steel remain 
unpainted for a time to allow the rust to loosen the mill 
scale. Where this is done, a clean smooth finish can be 
obtained by using abrasive discs or a pneumatic disc 
sander to remove the rust and scale. 


Butt Welding on Bridges 


Are there any advantages in butt welding rails 
on steel bridges to eliminate the joints on the struc- 
tures? Any disadvantages? What is the limiting y 
length of span on which it should be done? Can * 
continuous rails be carried across successive spans 


Sees No Reason Why It Cannot Be Done 


By Engineer Maintenance of Way 


American railways have not as yet adopted widely 
the practice of butt welding rails, although it is growing 
and the number of applications is increasing as the ad- 
vantages of the practice are better understood. It is now 
becoming a common practice to butt weld the rails 
through street and highway crossings to eliminate the 
joints, and this has proved satisfactory. More recently, 
the practice has been extended to tunnels, with a view 
to improving track conditions and reducing maintenance 
costs. 

Rail joints possess a number of objectionable features 
which are well known. Any reduction which can be made 
in their number will be an advantage from the stand- 
point of maintenance, provided other unsatisfactory 
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conditions are not introduced, which will offset the bene 
fits. Rails 66 ft. long have been used with satisfactory 
results in ordinary track construction. Lengths up to 
150 ft. and more have been installed with entire success 
in street crossings, while longer rails have been used 
elsewhere. 

Butt welding the rails across ballast-deck bridges will 
eliminate churning joints and thus remove one serious 
obstacle to good maintenance. I see no reason why it 
cannot be done on open-deck spans as well. The elimina- 
tion of impact may not be a governing factor, although 
it is to be considered. Damage to joint ties is a common 
trouble which would be eliminated. Smoother riding 
track and reduced maintenance may be expected where 
this practice is applied. 

Up to the present there have been so few installations 
of this character that experience provides no guide as 
to the maximum length of span to which butt-welded 
rails can be applied with satisfactory results. There is 
no reason to suppose, however, that continuous rails in 
lengths comparable to those that have already been used 
with success in ordinary track construction cannot be 
used on bridges with equally satisfactory results. 


It Is a Matter of Track, Not Bridge Design 


By P. G. LANG JR. 
Engineer of Bridges, Baltimore & Ohio, Baltimore, Md 


Butt welding has been applied for some years on 
street railways and on steam railway tracks in paved 
streets. Since this practice is being continued, it is evi- 
dent that satisfactory results have been obtained. Under 
these conditions, however, only the top of the rail is 
exposed, the remainder being embedded in the paving. 
As a result, the temperature of the rail and of the mate- 
rial surrounding it are uniform and difficulties due to 
differences in expansion do not arise. 

It seems advisable, for purposes of discussion to divide 
bridges into two classes: Solid-floor bridges, in which 
the track structure is essentially the same as on the or- 
dinary roadbed; and open timber-floor bridges. Aside 
from the reasons which lead to the butt welding of rails 
in ordinary track, this question is limited to the effect 
of the practice on bridge structures. Butt welding to 
provide two or three rail lengths at station platforms 
and in highway crossings is now common practice and 
no difficulty is encountered in ordinary track. This be- 
ing so, on ordinary solid-floor bridges where track con- 
ditions are similar to those on embankments, rails may 
be butt welded. 

Joints are eliminated by butt welding, so that on open 
timber-floor bridges it should give smoother riding track 
and reduce the impact on the structure, although rail 
joints constitute one of the minor causes of impact in 
bridges. The rajl is not normally attached to the bridge 
itself, so that it has little or no effect on the supporting 
bridge structure. The expansion and contraction of the 
rail on a bridge as a result of temperature changes is 
probably at a different rate than that of the bridge it- 
self. 

Consequently, it is necessary that expedients be 
adopted that will prevent stresses being produced by the 
rail in the bridge structure as a result of this condition. 
If this can be arranged, then the bridge will be free to 
expand and contract irrespective of similar movements 
in the rails, and butt welding may be resorted to on this 
type of bridges. This leads to the conclusion that the 
entire question of butt welding rails is one solely of rail 
and track structure, and not one that involves problems 
relating to the bridge structure. 
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Fairmont Offers New Track Mower 


b \IRMONT Railway Motors, Inc., Fairmont, Minn., 
has added to its line of track mowers a new model, 
known as Model M54, which is designed to give a low 
first cost without sacrificing mechanical durability and 
low cost of upkeep. In this machine the engine, power 
head, guide arms and cutter bar are assembled together 
on an H-beam which operates in guides crosswise with 
the frame of the car, so that when varying the width 
of the swath to be cut the entire assembly is moved 
either outward or inward as desired by means of a 17-in. 
handwheel. This assembly is mounted on a steel frame 





The Fairmont M54 Track Mower With the Cutter Bar in the 
Raised Position 


trailer that may be towed by any motor car of six horse- 
power or more, which, preferably, should be equipped 
with a two-speed gear. If it is desired to mow on both 
sides of the track simultaneously, another H-beam as- 
sembly may be mounted on the trailer. 

The operator’s seat is mounted on a sliding cage 
around the H-beam and does not move with the assem- 
bly, being connected with the control tower by a tie rod 
below the H-beam, which keeps the seat in a fixed posi- 
tion relative to the hand wheel on the control tower. 
When mowing in territory where the shoulder is wide 
and the side of the fill is steep, the operator’s visibility 
may be increased by moving the seat a maximum of 
about 18 in. nearer the center of the car by loosening 
two clamp bolts and spinning the hand wheel. 

Changing the cutter bar from the inner to the outer 
swath, which extends the outer limit of the swath a 
distance of about three feet, or to any intermediate 
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position, is accomplished in from two to four minutes, 
there being no change in the pitman rods, supporting 
arms or connections. All operations may be accom- 
plished readily by two men. 

Other functions of the handwheel are to ult the sickles 
up or down while mowing in order to follow the con- 
tour of the ground and to avoid low obstructions, an: 
to raise the entire cutter bar with guide arms to the travel- 
ing position against the power head. \ safety feature 
is afforded by a worm-gear hoist which automatically 
locks and prevents the cutter bar from dropping when 
completely or partly raised if the operator should release 
the handwheel. Damage to the H-beam assembly in case 
the cutter bar should encounter an immovable -obstruc- 
tion is prevented by a ship-coupling between the trailer 
and the power unit. 


New Automatically-Primed 
Centrifugal Pumping Unit 


HE Worthington Pump & Machinery Corporation, 

Harrison, N. J., has developed a new self-contained, 
automatically-primed centrifugal pumping unit which is 
said to offer a number of advantages. The new unit, 
which is furnished in a number of capacities, comprises 
an electrically-driven, ball-bearing centrifugal pump of 
high efficiency, mounted with its motor on a fabricated 
steel bedplate, together with a Monobloe priming unit 
of the wet vacuum type, which is controlled by an 
electric pressure switch. 

The priming unit, or evacuator, is an adaptation of 
the Hytor pump, and is licensed to the Worthington 
Company under patents of the Nash Engineering Com- 
pany. This unit, which operates to remove air from the 
centrifugal pump, thereby causing it to be primed, is 
connected to the “high spot” of the suction volute by 





The Evacuator of the New Automatically-Primed Centrifugal Pumping 
Unit is Mounted on the Bedplate Between the Pump 
and the Pump Motor 
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means of substantial tubing, and is sealed with clear 
water held in a reservoir built into the bedplate of the 
complete unit. The evacuator motor is connected across 
the main pump motor line at a point between the start- 
ing switch and the pump motor, so that when the pump 
motor is started the evacuator motor also starts. 

The pressure switch, which controls the operation of 
the evacuator motor, is placed in the evacuator motor 
circuit and its pressure connection is piped to the dis- 
charge nozzle of the main pump in such manner that 
whenever the discharge pressure of the main pump is 
below a pre-determined level, the pressure switch is held 
in the closed position. When the discharge pressure 
comes up to normal the switch opens and remains open 
as long as the pressure is maintained. Thus, if the pump 
loses its prime, causing the discharge pressure to drop, 
the pressure switch is closed, causing the evacuator to 
operate until the pressure is again built up to normal. 
A check valve in the evacuator suction line prevents air 
leakage from the evacuator to the main pump when the 
evacuator is not in operation. 

Through the use of this unit, it is said that it is no 
longer necessary to sacrifice efficiency and reliability for 
the convenience of self-priming. Since the evacuator 
motor is in operation only when starting the unit or 
when it is necessary to reprime the main pump, no more 
power is used than with a non-priming unit, the power 
consumption of the evacuator motor being negligible. 
Likewise, since the entire priming unit is mounted com- 
pactly on the bedplate between the main motor and the 
centrifugal pump, no more floor space or head room is 
required than with a non-priming unit. 

The new units make possible the effective use of re- 
mote control wherever suction lifts exist and eliminate 
the expense and inaccessibility, and the necessity for 
foot valves, in wet and dry pit installations. They 
effectively prevent air binding, overcoming loss of suc- 
tion, ‘and make the use of ejectors, priming tanks or 
hand primers unnecessary. 


An Automatic Process for 
Heat Treating Rail 


URTHER evidence of the progress that 

made in the application of scientific methods in track 
work is afforded by the introduction within the past 
month of a process for heat treating the running surface 
of rails at the joints, which embodies the application of 
the electric arc and controlled oil quenching. A_ note- 
worthy feature of this process is the apparatus that has 
been developed for the conduct of this work on the track 
in such manner as virtually to eliminate the influence 
of personal equation in the results obtained. The process, 
which is substantially automatic, comprises four distinct 
elements—preheating, heating, quenching and tempering. 
This process is being: applied to rails in track by the 
Klectric Railweld Sales Corporation, Chicago. 

The preheating consists in heating the entire heads of 
adjoining rails for a distance of about ten inches each 
way from the joint by means of a self-generating gaso- 
line furnace which fits down over the two rails and 
throws a battery of fine flame jets against the sides and 
top of each rail end. This stage of the process has for 
its purpose the attainment of a sufficiently high tempera- 
ture in the entire mass of the rail heads to avoid sharp 
temperature gradients and the quenching effect of the 
relatively cold metal adjacent to the concentrated high- 
temperature zone to be heat-treated. This operation also 


is being 
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ly 


stresses during 


the heating period, 


limits expansion 
tempering step and 


favorably modifies the following 
saves expensive electric energ) 
The electric heating is done with a direct-current car 
bon arc. A suitable power plant supplies regulated cur 
rent to the are at about 250 amperes and 5O volts. Th 
arc is moved back and forth both along and across the 
rail by means of a gear and cam mechanism driven by 
an electric motor. The arrangement is such that the are 


passes across the rails more than 800 times while it is 





The Reheater Is Readily Carried from Joint to Joint 


being moved lengthwise 50 times during the heating op- 
eration, which lasts about 342 min. The operating cams 
were modified by experiment until the heating was uni 
form, as shown by actual heat-treated samples. 

The heating current passes through an ampere-hour 
meter which is provided with an adjustable contact 
When a predetermined number of ampere-hours (pro- 
portional in this case to watt-hours and to heat units) 
have passed through the meter, the contact is closed and 
a circuit breaker opens, thus stopping the operation. A 





The Arc Heater With the Electrode and Enclosing Box in the 
Raised Position 


chart is provided for setting the contact for the variable 
factors, such as size of rail and initial temperature. 
The quenching is done with oil and consists of the 
application of a definite quantity of a selected oil at a 
constant temperature. To fulfill these requirements it 
was necessary to provide storage for the oil, means of 
applying it to the rail under an effective system of circu- 
lation and means for controlling the temperature. This 
apparatus is also mounted on a four-wheel truck. The 
oil is applied by means of a pair of boxes open at the 
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bottom and provided with oil-tight gaskets to give a snug 
fit against the top of the rails when bearing the weight 
of one side of the car (effected by a toggle that lifts 
the two wheels on the same side off the rails). 

The oil enters these boxes by gravity from a tempera- 
ture-conditioning tank and is returned by means of 
motor-driven oil pumps. A thermostatic control is pro- 





The Quencher Is Also Truck Mounted 


vided to pass enough of the oil through a .fan-cooled 
radiator in the process of circulation to insure that the 
oil delivered to the tops of the rails is maintained within 
close limits at an established temperature. The process 
is automatic; the operator simply closes a switch which 
starts a timing motor that controls the entire quenching 
operation and stops it at a predetermined interval of 
time—normally 114 min.—which leaves the metal at a 
sufficient temperature to obtain the desired tempering in 
the after cooling. 

The self-tempering is effected by allowing the metal 
to cool in the atmosphere, but the joints are covered 
with asbestos blankets to retard the effects of atmos- 
pheric conditions. These covers are left in place from 
four to eight minutes. 

Special pains have been taken to determine the results 
obtained, both in the effect on the structure of the metal 
and the degree and uniformity of the hardness secured. 
This was done by microscopic examination and hardness 





Photomicrographs of (A) Normal Rail Structure, (B) Metal in 
Transition Zone, and (C) Heat-Treated Area 


tests. Thus, the three photomicrographs, A, B and C 
(magnified 57 diameters) show the rail structure in the 
body of the head, in the transition zone and in the heat- 
treated area, respectively. The structure in the body of 
the head is entirely coarse-grained pearlite; in the. tran- 
sitional zone the metal is finer-grained, mainly pearlite 
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with some sorbite; while the heat-treated metal is entire- 
ly sorbitic and fine-grained. 

The results from the standpoint of hardness are illus- 
trated in the three sections cut from the head of a rail 
at a joint that had been heat treated. The hardness at 
the small indentations is indicated by the corresponding 
figures shown below, which are in the Rockwell scale. 
A comparison of these values with those of the Brinnell 
system is afforded by the following table of approximate 
equivalents. 


Brinnell Rockwell 
255 25 
283 30 
322 KE 
372 40 
426 45 
484 50 


A further measure of the results obtained in the heat- 
treatment of rail ends by this process on two miles of 
track on the Union Pacific, is afforded by the following 
list of Brinnell readings on the two rail ends at 10 con- 








Horizontal Section Through Top of Head, Vertical Longitudinal Section 
Along Center Line, and End of a Heat-Treated Rail, Showing Intensity 
and Gradation of Hardness on the Rockwell Scale 


secutive rail joints: 420-400, 420-400, 400-380, 445-425, 
420-425, 380-425, 380-360, 380-380, 400-400, 380-380. 
The desired hardness was 400 Brinnell. 

As a further refinement, the heat treatment is pre- 
ceded by pregrinding to overcome any difference in the 
level of the tops of the two rails at the joint and thus 
obtain a plane surface across the joint, since without 
this the full advantage of the heat treatment would not 
be obtained. It is done with a gasoline-operated flat 
cupped wheel. In addition the joints are beveled with a 
Teleweld slotter. 

In practical application, the grinding and slotting may 
be done in advance as a separate operation. The four 
heat-treating operations, however, are conducted in reg- 
ular sequence, along one rail just a joint apart. The rate 
of progress is determined by the time required for the 
electric heating, 3% min., at each joint, or about 4 min. 
per joint, allowing for the time required to move ahead. 

The process and the apparatus were developed by R. 
E. Frickey, and A. S. Kalenborn, while H. E. Morse, 
metallurgist, assisted in the solution of metallurgical 
problems encountered. 



































Loaded Motor Trucks Hauled on 
Flat Cars 


A new move to regain freight traffic 
that has been lost to truck lines in the 
central west was initiated on October 18, 
when the Alton placed in effect a tariff 
covering the hauling of loaded motor 
trucks on flat cars between Chicago and 
East St. Louis, Ill. Both shippers operat- 
ing their own trucks and commercial mo- 
tor truck operators may utilize this serv- 
ice for the transportation of their loaded 
trucks from terminal to terminal and 
have the trucks available for pick-up and 
delivery service without additional load- 
ing and unloading. 


“Cut-Throat” Waterway Competition 
Assailed by Hoover 


“Cut-throat” waterway competition is 
injurious to both waterways and rail- 
ways and, therefore, must submit to a 
program of regulation, was the senti- 
ment expressed in a letter from President 
Hoover to Mayor J. Hampton Moore of 
Philadelphia, Pa., to be read at the con- 
vention of the Atlantic Deeper Water- 
ways Association. “This necessity arises,” 
he said, “first, because the ‘cut-throat’ 
competition now going on in certain 
cases is making impossible the entry and 
maintenance of adequate services upon 
these channels. And, second, this cut- 
throat competition is not only injuring 
waterway traffic itself but it is damag- 
ing our other great arm of transporta- 
tion, that is, the railways. There is a 
place for both of these in our system 
and their development can be made of 
mutual interest.” 


Proposes Government Regulation 
of All Transportation 


Centralized government regulation of 
all transportation agencies to promote 
co-ordination between them and _ stabil- 
ity in transportation charges and to avoid 
the many discriminations caused by un- 
regulated carriers, was advocated by 
Chairman Claude R. Porter of the In- 
terstate Commerce Commission in an ad- 
dress before the National Association of 
Railroad and Utilities Commissioners at 
Hot Springs, Ark., on November 15. The 
regulation would be effected through a 
Bureau of Transportation, including di- 
visions of land, water and air transporta- 
tion, with a director of transportation as 
the ex-officio chairman of each. The divi- 
sion of land transportation would be the 
Interstate Commerce Commission, with 
the added duty of regulating buses and 
trucks; the water division would be the 
Shipping Board; and the air division 





would be constructed by transferring to 
it the Aeronautics branch of the Depart- 
ment of Commerce, both with enlarged 
powers including authority over rates 
and approaching the degree of regula- 
tion now exercised by the Interstate 
Commerce Commission. 


Freight Traffic in September 


Freight traffic handled by the Class I 
railroads of the United States in Septem- 
ber amounted to 22,706,400,000 net ton- 
miles, which was a reduction of 5,135,184,- 
000 net ton-miles, or 18.4 per cent, under 
that of the same period in 1931, and 37.3 
per cent under that for the correspond- 
ing month in 1930, according to reports 
compiled by the Bureau of Railway Eco- 


nomics. For the first nine months of this 
year freight traffic handled by these 
roads amounted to 189,770,860,000 net 


ton-miles, which was a reduction of 72,- 
051,613,000 net ton-miles or 27.5 per cent 
under that for the corresponding period 
of 1931, and a reduction of 41 per cent 
under the same period in 1930. - 


Waterways Committee Abolished 
by Trade Body 


Because it feels that the appropriation 
of “large sums of government money to 
encourage further federal bureaucratic 
encroachment does not contribute to the 
general welfare of business or citizens 
and should be abandoned,” the Kansas 
City Board of Trade has discontinued 
its waterways committee, so that “the 
position of this organization may not be 
misunderstood in the light of present 
events.” This move was made public on 
November 2, in a statement issued by 
W. B. Lincoln, president of the organiza- 
tion, in which he pointed to the expendi- 
ture of millions of dollars of the tax- 
payers’ money in the construction and 
operation of barges in competition with 
the railroads. 


Work-Sharing on the Pennsylvania 


“Representatives of the employees of 
the Pennsylvania and the management 
have just concluded negotiations toward 
the further distribution of available work 
among all classifications of employment 
of the railroad,” said W. W. Atterbury, 
president of the Pennsylvania, in a state- 
ment issued on October 30. Mr. Atter- 
bury then continued with a discussion of 
the manner in which work is being shared 
by the various classes of employees. For 
instance, in train and engine service it 
has been arranged that when the earn- 
ings of an individual employee reach an 
agreed amount, he gives way to another 
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employee till the beginning of the fol- 
lowing month. Work among. clerical 
forces has been divided on the basis of 
a specified number of days work per 
month, while shopmen, trackmen, signal 
and telegraph department employees are 
all working on a reduced program of 
working time. 


Two Railroads to Get R. F. C. Loans 
for Maintenance Work 


Interstate Commerce Commission 
from the 


The 
has recently approved loans 
Reconstruction Finance Corporation to 
two railroads to be used for the purpose 
of conducting maintenance operations. 
On October 22 the commission approved 
an additional loan of $1,000,000 to the 
Chicago & North Western to be used for 
purchasing during this fall and winter 
ties for use during the year 1934, to be 
advanced in installments as amounts are 
expended. The commission also ap- 
proved an additional loan of $338,000 to 
the Chicago & Eastern Illinois, $100,000 
of which is to be used for the purchase 
and relaying of 1,130 tons of 110-Ib. rail, 
including track fastenings and labor, and 
the relaying of second-hand rail released. 


“Wildcat” Truckers Held Responsible 
for Transportation Chaos 


A, comprehensive review of the trans- 
portation situation in California, in which 
the “wildcat” carrier on the highways is 
said to be the crux of the whole situa- 
tion, has been made by the Railroad 
Commission of California and issued in 
the form of a booklet comprising 66 
pages. The so-called “wildcat” motor- 
truck operator, free of regulation, is the 
chief cause of disturbed conditions not 
only in the transportation field but also 
in the marketing of building material 
and of fruit and agricultural products 
throughout California, according to the 
report. By cutting rates below the actual 
cost of operation, these itinerant truck- 
ers are gradually destroying the estab- 
lished means of transportation, in the 
opinion of the commission. 


Joint Rail-Highway Group Organized 


A joint committee composed of repre- 
sentatives of the railways and of various 
groups interested in highway transporta- 
tion, to be known as the Joint Railway- 
Highway Conference committee, has been 
organized to “outline a program for the 
solution of the existing problems with 
reference to transportation as between 
that on the railways and that on the 
highways,” according to an announce- 
ment after the committee's 
ganization meeting on October 20. 
railways are represented on the 
mittee by six members, appointed by the 
Association of Railway Executives, while 
a like number who “have their authority 
from the National Highway Users’ Con- 
ference” represent such interests as au- 
tomobile manufacturers, oil and gasoline 
companies, the National Chain Stores’ 
Association, the National Association of 
Motor Bus Operators’, the American 
Automobile Association, and agricultural 
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Association News 





Maintenance of Way Club of Chicago 


About 120 members and guests of the 
club were present on Wednesday eve- 
ning, November 19, when J. A. Peabody, 
engineer of maintenance of the Chicago 
& North Western, read a paper on the 
Conservation of Rail Joints. This paper, 
which had to do with the practice of the 
North Western in building up joint bars 
by the oxy-acetylene process and the use 
of rail joint shims, as well as the welding 
of the running surface of the rails, cre- 
ated extended interest and was actively 
discussed by those present. 


Metropolitan Track Supervisors’ Club 


The Metropolitan Track Supervisor’s 
Club will meet on the afternoon of De- 
cember 15, at Keen’s Chop House, 72 
West 36th Street, New York City, with 
luncheon at 1 p. m.. The principal fea- 
tures of interest at the meeting will be 
a paper by W. E. Gadd of the Rail Joint 
Company entitled “Rail Joints, What 
They Are and How to Treat Them,” and 
a paper by W. R. Hillary, National Lock 
Washer Company, on “Spring Washers 
or None.” It is planned that the meeting 
shall not conflict with the evening meet- 
ing of the New York Railroad Club, and, 
therefore, permit attendance at both 
meetings by those who so desire. 


International Railway Maintenance 


Club 
The International Railway Mainte- 
nance Club met at the Hotel Statler, 
Buffalo, N. Y., on November 10. The 


main features of interest at the meeting, 
which were preceded by the usual lunch- 
eon, were an illustrated paper entitled 
“All Types of Rail Joints,” by W. F. 
Gadd of the Rail Joint Company, and the 
election of officers for the ensuing year 
at which J. B. Delitsch, assistant engi- 
neer, New York Central, was elevated to 
president: J. R. McKenzie, district en- 
gineer, Canadian National, was made 
vice-president; and M. B. Morrison, vice- 
president, Morrison Metalweld Process. 
Inc., was made secretary-treasurer. 


American Railway Engineering 
Association 


The reports of fifteen of the associa- 
tion’s committees are now in the hands 
of the secretary or in process of being 
printed, and it is anticipated that the first 
bulletin containing five or more of the 
committee’s reports will be published 
within a week. 

Only two of the standing committees 
held meetings in November, namely, the 
Committee on Signals and Interlocking 
and the Committee on Masonry, both of 
which met in Chicago on November 3 
and 4. However, the most important 
meetings were those of the board of di- 
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rection and the Nominating committee at 
New York on November 10, to be fol- 
lowed on November 11 by the meeting 
of the board committees on Outline of 
Work and Personnel. Among the more 
important items of business handled at 
these meetings was the completion of 
definite plans for a two-day convention 
at Chicago on March 14 and 15, the pro- 
gram for which will include an evening 
session on March 14, and an association 
luncheon on March 15. The Nominating 
committee completed its selection of 
candidates for office, announcement of 
which is being withheld until definite ac- 
ceptances are obtained. 

Thus far only two committee meetings 
have been definitely scheduled for the 
month of December, namely, a meeting 
of the Committee on Iron and Steel 
Structures at Urbana, IIl., on December 
8-9, and of the Committee on Economics 
of Railway Operation in New York, on 
December 15. 


Wood Preservers’ Association 


Ballots are being distributed to the 
members, carrying the nominations for 
officers for the ensuing year, as follows: 


President: 

R. S. Belcher, manager treating 
plants, Atchison, Topeka & Santa 
Fe, Topeka, Kan. 

First Vice-President: 
S. R. Church, consulting engineer, 


New York. 

Second Vice-President: 

F. D. Mattos, manager treating 
plants, Southern Pacific, West 
Oakland, Cal. 

R. H. Moore, general manager. 
American Creosoting Company, 


Inc., Louisville, Ky. 

Secretary-Treasurer : 

H. L. Dawson, secretary-treasurer, 
A. W. P. A., Washington, D. C. 
P. R. Hicks, manager Service Bu- 

reau, A. W. P. A., Chicago. 

Members Executive committee (two to 

be elected): 
W. P. Conyers, Jr., Tavlor-Colquitt 
Co., Spartanburg, S. C. 
H. R. Duncan, superintendent timber 
preservation, Chicago, Burlington 
& Quincy, Galesburg, Il. 

Plans for the twenty-ninth annual con- 
vention, which will be held at the Hotel 
Sherman, Chicago, on January 24-26, are 
rapidly nearing completion. As hereto- 
fore, the session on Wednesday fore- 
noon, January 25, will be termed “Users’ 
Day,” with papers by railway officers and 
cthers experienced in the use of treated 
timber, setting forth their results. 





Rubber-Tired Motor Car for Reading 


The first rubber-tired self-propelled 
rail car to be built for a railroad in 
America has been delivered to the Read- 
ing by the Edward G. Budd Manufac- 


‘turing Company. The car is of the Budd- 


Micheline type that was introduced into 
this country last spring. It has an over- 
all length of 50 ft. 1 in., a seating ca- 
pacity of 47 persons and weighs 22,000 
lbs, with a 125-hp. oil engine power plant, 
or 468 Ib. per seated passenger. The car 
has a speed of from 50 to 55 m.p.h. 
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Personal Mention 





Engineering 


W. A. Duff, engineer of standards of 
the Canadian National, has had his title 
changed to engineer of bridges, report- 
ing to the chief engineer of operation, 
with headquarters as before at Montreal, 
Que. 


G. B. Wall, Jr.. whose promotion to 
division engineer on the Chesapeake & 
Ohio, with headquarters at Clifton Forge, 
Va., was noted in the November issue, 
was born on September 17, 1903, at Rich- 
mond, Va., and received his higher edu- 
cation at Princeton University, from 
which he was graduated in 1925. Mr. 
Wall began his railroad career with the 
Chesapeake & Ohio on September 16, 
1926, when he became a draftsman in the 
chief engineer’s office. Later he was ap- 
pointed assistant engineer in the real 
estate department of the road, and sub- 
sequently became an assistant engineer 
in the maintenance of way department. 
On October 1, 1930, he was appointed as- 
sistant division engineer of the Ashland 
division, with headquarters at Ashland, 
Ky., which position he was holding at the 
time of his recent promotion to division 
engineer. 


E. G. Evans, right of way engineer of 
the Atlantic region of the Canadian Na- 
tional, has retired from active service 
after having spent 48 vears in engineer- 
ing work, the greater part of which has 
been in connection with railways in the 
province of New Brunswick. He was 
born at Margate, P. E. I., in 1865, and 
studied engineering at Mount Allison 
University at Sackville, N. B., and at Bos- 
ton, Mass. In 1885, he returned to New 
Brunswick’ and assisted in the surveys 
of the old Northern & Western (now 
part of the C. N. R.). Mr. Evans was 
also engaged in the construction of the 
Central of New Brunswick (now the New 
Brunswick Coal & Railway Company), 
and was connected with the Moncton & 
Buctouche and the St. Martin’s Railway, 
both of which now are included in the 
Atlantic region of the Canadian National. 
On the incorporation of the Moncton & 
Buctouche into the government system 
in 1918, Mr. Evans went with the Ca- 
nadian Government railways as district 
engineer. In 1925, he was appointed en- 
gineer of right of way for the Atlantic 
region of the C. N. R. 


Track 


H. E. Jenkins, supervisor on the Dela- 
ware, Lackawanna & Western, with 
headquarters at Utica, N. Y., has been 
appointed roadmaster, with headquarters 
at Buffalo, to succeed P. Quinlivan, who 
died on July 23. A. D. Wicks, general 
foreman, with headquarters at Elmira, 
has been appointed supervisor to succeed 
Mr. Jenkins at Utica, 
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A reprint from Railway Engineering and Maintenance 
October 1932 Issue 


Tests Tools with New Process 


O eliminate those track tools that are defective hy 

reason of forging laps and tempering cracks, the 

Woodings-Verona Tool Works, Verona, Pa., has de- 
veloped a method of testing these tools before shipment, 
whereby they are given an electro-magnetic charge which 
causes one edge of any seam that may be present to take a 
positive charge and the other edge to take a negative 
charge. The tool is then covered with a powder contain- 
ing fine iron dust which, because of the polar-attraction 
induced along the seams, is attracted to these flaws and 





a 


Two Track Chisels After Being Tested, in One of Which the Presence 
of a Defect is Indicated Clearly 


makes them evident. If no flaws or seams are present, 
none of the powder will adhere to the tool. 

The charge is induced in the tool by placing it across 
two metal electrodes, one of which is connected to the 
positive pole and the other to the negative pole of the 
current supply. The process requires the use of current 
having a high amperage and low voltage, which may be 
supplied by either a direct-current generator or a stor- 
age battery. In order that the charge may be of momen- 





Testing Track Chisels by the New Process 


tary duration, the circuit is controlled by a knife switch. 
This process is termed “polarization,” since the tools are 
not magnetized in the ordinary sense of the word, and 
the process causes no change in the molecular structure 
of the steel or in the temper of the tool. 

This test is being applied to all mauls, sledges, adzes 
and chisels manufactured by this company, and approxi- 
mately two per cent of-the tools are eliminated that 
would otherwise have been shipped to customers, since 
most of the defects are not visible to the naked eye or 
with a magnifying glass and would have been overlooked 
in the usual inspection. 

This process is also being used to eliminate raw ma- 
terial with mill seams, to detect defects that originate 
during the forging operation in the course of manufac- 
ture, and to inspect tools that have been received for re- 
pair. In the latter case the tools are tested prior to being 
reworked, as well as after reworking, in order to elim- 
inate those with severe cracks that have developed in 
service. With the assistance of the Woodings-Verona 
Tool Works, several railroads have installed this process 
in their reclamation departments for the purpose of 
eliminating any defective tools that may be present. 


The above described safeguard is only one of many originated 
by this pioneer track tool company to insure its customers 
the best possible material and workmanship. 


Woodings-Verona Tool Works 


Verona, 


Pa. 


Since 1873 
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R. M. Williams, a track foreman on 
the Alton and formerly a supervisor of 
track on this road, has been re-appointed 
to the latter position, with headquarters 
at Bloomington, IIl., succeeding J. Me- 
Cabe. D. R. Lukoski, a track foreman, 
with headquarters at Bloomington, has 
been promoted to supervisor of track, 
with headquarters at Joliet, Ill, succeed- 
ing J. F. Markert, who has been assigned 
to other duties. 


T. J. Sexton, supervisor of track on the 
New York Central, with headquarters at 
Buffalo, N. Y., has been transferred to 
Batavia, N. Y., to take the place of An- 
drew M. Clough, whose retirement on 
September 30 was noted in the October 
issue. Mr. Sexton has been replaced at 
Buffalo by T. J. Dailey, supervisor at 
Selkirk, N. Y., and Mr. Dailey, in turn, 
has been succeeded at Selkirk by E. J. 
Graney, formerly supervisor on Subdivi- 
sion 31 of the Adirondack division, with 
headquarters at Remsen, N. Y. In a con- 
solidation of subdivisions on the Adiron- 
dack division, Subdivision 33 has been 
consolidated with Subdivisions 31 and 32, 
and M. H. LaRouche, formerly supervisor 
of Subdivision 33, with headquarters at 
Moira, N. Y., has been appointed super- 
visor of enlarged Subdivision 31, with 
headquarters at Tupper Lake, N. Y. J.J. 
O’Neil, supervisor on Subdivision 16, with 
headquarters at Richland, N. Y., has been 
transferred to Subdivision 8, with head- 
quarters at Oneida, N. Y., succeeding 
J. H. Anger, who died on September 30. 
Mr. O'Neil is succeeded at Richland by 
G. T. Donahue, for the last year assistant 
supervisor of Subdivision 6 at Fonda, 
N. Y., but formerly supervisor at Water- 
town, N. Y. Mr. Donahue is succeeded 
at Fonda by F. J. Dutcher, formerly an 
inspector in the bridge and building de- 
partment. 


Bridge and Building 


J. B. Malloy, supervisor of bridges and 
buildings of the Western division of the 
Southern Pacific, Pacific Lines, with 
headquarters at Oakland Pier, Cal., died 
on October 16. 


J. F. Harbor, bridge and building in- 
spector on the Western division of the 
Southern Pacific, Pacific Lines, has been 
promoted to supervisor of bridges and 
buildings of that division, with headquar- 
ters at Oakland Pier, Cal. succeeding 
J. B. Malloy, whose death is noted else- 
where in these columns. 


W. Guthrie, bridge and building fore- 
man on the Canadian Pacific, with head- 
quarters at Medicine Hat, Alta., has been 
promoted to bridge and building master 
on the Saskatoon division, with head- 
quarters at Saskatoon, Sask., succeeding 
D. Smith, who has been transferred to 
the Kootenay division, with headquarters 
at Nelson, B. C., to replace A. Beaton, 
who has been appointed bridge and 
building foreman, with headquarters at 
Vancouver, B. C. L. Wade, bridge and 
building master of the Calgary division, 
with headquarters at Calgary, Alta., has 
been transferred to the Lethbridge di- 
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vision, with headquarters at Lethbridge, 
Alta. to succeed A. J. English, who in 
turn has been transferred to Calgary. 


D. Campbell, bridge and building mas- 
ter on the Port Arthur division, North 
line, of the Canadian National, with head- 
quarters at Port Arthur, Ont., has had 
his jurisdiction extended over the South 
line of that division, to take over the 
territory of T. A. Graham, deceased. 
J. Riddoch, bridge and building master, 
with headquarters at Quebec, Que., has 
been transferred to Cochrane, Ont. 


Obituary 


M. J. Deltgen, who retired a year ago 
as a roadmaster on the Chicago & North 
Western, with headquarters at Clinton, 
Iowa, died on October 31. 


R. E. Hubbard, who retired on Sep- 
tember 30, 1931, as supervisor of bridges 
and buildings on the Illinois Central, 
with headquarters at Fulton, Ky., died 
on September 26. 


Everett A. Hadley, chief engineer of 
the Missouri, Pacific, with headquarters 
at St. Louis, Mo., died on November 11 
in that city after an illness of several 
months. Mr. Hadley had been connected 
with the engineering department of the 
Missouri Pacific for 22 vears. He was 
born on November 19, 1879, at Lowell. 





Everett A. Hadley 


Mass., and entered engineering work in 
1897 as a student apprentice with Smith 
& Brooks, civil engineers and surveyors 
at Lowell. Three years later he entered 
railway service as a draftsman with the 
3oston & Maine, and served in that ca- 
pacity and as an assistant engineer and 
resident engineer until 1910, when he left 
this railroad to go with the Missouri Pa- 
cific as engineer of design. Subsequently 
Mr. Hadley was advanced to principal 
assistant engineer and in 1915 he was 
promoted to chief engineer of the Mis- 
souri Pacific. During federal control of 
the railways he held the position of en- 
gineering assistant to the regional direc- 
tor of the Southwestern region of the 
United States Railroad Administration 
where he exercised jurisdiction over 
other important railways in the South- 
west. In 1920 he resumed the position of 
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chief engineer of the Missouri Pacific 
and in the following years an extensive 
program of rehabilitation of the physical 
properties of this road was carried out 
under his direction. Mr. Hadley was 
active in the affairs of the American 
Railway Engineering Association and at 
the time of his death he was serving as 
chairman of the Committee on Rivers 
and Harbors and as a director of the 


PA ER Ss: Ek 


R. J. Southcott, water service foreman 
on the Canadian National, with head- 
quarters at Toronto, Ont. died on Oc- 
tober 6, as a result of burns received 
when an 8-in. valve on a high pressure 
steam line burst. 


A. J. Hayes, master carpenter of the 
Chicago Terminal division of the Chi- 
cago, Burlington & Quincy, with head- 
quarters at Chicago, and formerly as- 
sistant engineer of buildings of this road, 
died on November 13. 


Harry H. Robinson, roadmaster of the 
Portland Terminal Company, a subsidiary 
of the Maine Central, whose death on 
October 7 was noted in the November 
issue, was 55 years old at the time of 
his death and was a native of Fairfield, 
Me. He entered railway service in 1898 
as a rodman on the Maine Central and 
for 21 years he held various positions in 
the engineering department, including 
that of rodman, transitman and assistant 
engineer. In 1919 he was appointed su- 
perintendent of masonry and held that 
position until he was promoted to road- 
master of the Portland Termina! Com- 
pany, which position he was holding at 
the time of his death. 


Sand-Handling Equipment.—The Rob- 
erts & Schaefer Company, Chicago, has 
published a 12-page booklet in which is 
described and illustrated this company’s 
line of sand-handling equipment for rail- 
roads, which includes devices for drying, 
elevating and storing sand and for sand- 
ing locomotives. 


Stainless and Heat-Resisting Steels.— 
Several subsidiaries of the United States 
Steel Company have recently published 
jointly a 36-page booklet containing in- 
formation regarding the composition and 
properties of the series of stainless and 
heat-resisting alloy steels that are manu- 
factured by these companies. 


High Pressure Pumps.—A 12-page bul- 
letin, known as Bulletin No. 36, has been 
issued by the Baldwin-Southwark Cor- 
poration, Philadelphia, Pa., which is de- 
voted to the company’s line of horizontal 
and vertical hydraulic pumps. In addition 
to a detailed description of these pumps, 
the bulletin also contains tables of dimen- 
sions and capacities. 


Dardelet Self-Locking Thread—The 
Dardelet Threadlock Corporation, New 
York, has issued a new edition of its 
bulletin No. 5, which presents a full dis- 
cussion of the design and efficiency of 
the Dardelet self-locking screw thread, 
together with illustrations and examples 
of its general adaptability wherever a nut 
locking device is desirable. 
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ELECTRICITY IS THE MODERN POWER 








CoMBINED 
Arc-WeELDER ann Trr Tamper 
Evecrric Power Car 


SELF PROPELLED BY ELECTRIC MOTOR DRIVE 


BUILT FOR 
A LARGE EASTERN RAILROAD 





Capacity 8 Electric Tie Tampers and 300 Amp. Are-Welder 


To weld up rail ends and not tamp the ties is money wasted. To tamp up 
joint ties and not weld battered rail ends is more money wasted. One railroad 
has solved this problem by having us design and build this combination power 
car that supplies power for are welding, tie tamping and rail grinding, all at 
the same time. 

The body is designed along standard motor car lines to provide transpor- 


tation for both men, equipment and materials. 


POWER FOR 
ARC WELDING RAIL DRILLS RAIL NUTTERS 
TIE TAMPING RAIL MILLERS SCREW SPIKE DRIVERS 
RAIL GRINDING RAIL SAWS TIE BORERS 


ALL PORTABLE ELECTRIC TOOLS 


SYNTRON CO. 


PITTSBURGH PENNA. 
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Supply Trade News 





Personal 


T. R. Wyles, formerly vice-president 
and chairman of the board of the Detroit 
Graphite Company, Detroit, Mich., has 
become associated with the Armstrong 
Paint & Varnish Works, Chicago. 


W. A. Taylor, assistant manager in 
charge of the Chicago office of the A. M. 
Byers Company, Pittsburgh, Pa., has 
been appointed manager of that office, 
succeeding M. G. Henderson. 


Thomas P. McGinnis, has been ap- 
pointed a representative of the Locomo- 
tive Finished Material Company, Atchi- 
son, Kan., with headquarters at Pitts- 
burgh, Pa., and will cover the Pittsburgh 
and Eastern Ohio territory. 


The Morrison Metalweld Process, Inc., 
Buffalo, N. Y., welding engineers and 
contractors specializing in railway track 
and bridge repairs, has established a New 
York office at 30 Church street, with 
Pearce P. Williams and James Isaacs as 
district representatives. Offices have 
likewise been established in the Mce- 
Lachlen building, Washington, D. C., 
with J. R. Forney as district sales en- 
gineer, and The Howard P. Cook Com- 
pany, Bridgeport, Conn., have been ap- 
pointed to represent the company in the 
New England district. George J. Slibeck, 
formerly sales engineer with the Petti- 
bone Mulliken Company is now associ- 
ated with Morrison Metalweld Process, 
Inc., in the same capacity, at its Chicago 
headquarters. 


Eugene H. Heald, general contracting 
manager of the American Bridge Com- 
pany, Pittsburgh, Pa., has been elected 
vice-president in charge of sales, to suc- 
ceed Arthur Lincoln Davis, whose death 
is noted elsewhere in these columns. Mr. 
Heald was born at Chicago and gradu- 
ated from the University of Wisconsin. 
He entered the steel business in the old 
Lassig plant of the American Bridge 
Company at Chicago and subsequently 
served as contracting manager in charge 
of the New Orleans (La.) office. Later 
he was transferred to Richmond, Va., 
and when this office was closed he went 
to New York as a contracting manager. 
Subsequently he returned to Chicago as 
assistant division contracting manager of 
the Western district, and then was ap- 
pointed division contracting manager at 
the same place. Mr. Heald remained in 
the latter position until about a year ago 
when he was transferred to Pittsburgh 
as assistant general contracting manager, 
being appointed general contracting 
manager a short time later. 


The Warren Tool Corporation, \War- 
ren, Ohio, has been organized to take 
over the business of the Warren Tool & 
Forge Company, by the bondholders’ 
committee of the latter concern and will 
continue the forged steel hand-tool busi- 
ness and the malleable iron foundry 
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which the Warren Tool & Forge Com- 
pany has operated since 1912. C. L. 
Schoonover, who has operated the busi- 
ness as agent for the bondholders’ com- 
mittee during the reorganization period 
has been appointed president and general 
manager of the new concern. Howard C. 
Mull, formerly vice-president in charge 
of railroad sales of the Warren Tool & 
Forge Company, has been appointed 
vice-president in charge of sales of the 
Warren Tool corporation. R. E. Gibson 
has been elected treasurer and Thorn 
Pendleton has been elected secretary of 
the new company. The reorganized com- 
pany will concentrate its manufacturing 
and sales activities on the “Devil” line of 
railroad track tools of special alloy steel, 
which the predecessor concern intro- 
duced to the industry in 1922, and also 
on the 150 styles and types of forged 
steel hand tools that were manufactured 
by the old company. 

Mr. Schoonover was born on August 
11, 1869, at Akron, Ohio, and after a high 
school and business college education he 
entered the employ of the Neracher 
Sprinkler Company at Warren, in 1892, 
as a bookkeeper. When this company 
was merged with the General Fire Ex- 
tinguisher Company, Mr. Schoonover 
continued with the latter concern, hold- 
ing the position of department cashier, 
superintendent of engineering and con- 
struction, assistant plant manager and 
plant manager in charge of the pipe fab- 
ricating shop and fittings foundry. Mr. 


be ts 





C. L. Schoonover 


Schoonover resigned from the service of 
this company in August, 1925. In Au- 
gust, 1931, he was retained by the Mid- 
land Bank, Cleveland, Ohio, as trustee 
of the Warren Tool & Forge Company, 
and for 14 months he operated the busi- 
ness of that concern as agent for the 
trustee and receiver. Following the re- 
organization of the company he was 
made president and general manager of 
the Warren Tool Corporation. 

Mr. Mull was born on July 13, 1888, at 
Cincinnati, Ohio, and entered railway 
service in 1909 in the engineering depart- 
ment of the Cleveland, Cincinnati, Chi- 
cago & St. Louis, being transferred to 
the operating department with head- 
quarters at Cleveland in 1912. A year 
later he left railway service to enter the 
Chicago office of the Verona Tool Works, 
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and from 1914 to 1916, he was a traveling 
representative for this company, being 
appointed Chicago sales agent at the end 
of this period. In 1918, Mr. Mull was 
placed in charge of sales of the Verona 
Tool Works with offices at Pittsburgh 
and Chicago, which position he held until 





Howard C. Mull 


1920, when he entered the service of the 
Reliance Manufacturing Company, being 
made manager of the railroad depart- 
ments of this company and the Warren 
Tool & Forge Company on April 1, 
1921. In October, 1922, he severed his 
connection with the Reliance Manufac- 
turing Company to devote his time ex- 
clusively to the Warren Tool & Forge 
Company, being elected vice-president in 
charge of railroad sales in 1929. In June, 
1931, he was appointed sales manager for 
the receiver, which position he held dur- 
ing the reorganization period and until 
his recent appointment as vice-president 
in charge of sales. 


Obituary 


J. J. Gilmore, who retired recently as 
sales manager for the American Steel & 
Wire Company, Chicago, died at Bir- 
mingham, Ala., on October 24. 


Arthur Lincoln Davis, vice-president in 
charge of sales of the American Bridge 
Company, with headquarters at Pitts- 
burgh, Pa., died of heart disease on Oc- 
tober 19, at Atlantic City, N. J., while on 
a vacation trip. Mr. Davis was born on 
August 17, 1866, at San Francisco, Cal., 
and studied civil and mechanical engi- 
neering at the Massachusetts Institute 
of Technology, graduating in 1889. He 
entered railway service with the Central 
Vermont and subsequently became asso- 
ciated first with the Vermont Construc- 
tion Company, St. Albans, Vt., and later 
with the East Berlin (Conn.) Iron Bridge 
Company until it was absorbed by the 
American Bridge Company in 1900. Mr. 
Davis was then sent to New York and 
for a number of years was assistant to 
the president of the American Bridge 
Company. From 1914 to 1927 he was 
eastern contracting manager and then 
served as general contracting manager 
at New York until his election in July, 
1931, as vice-president. in charge of sales. 
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Verona Triflex Spring 
CALIBRATED 


The reception this device has met from the 
railroads has been startling. 


In six months of unusual dullness more than 
twenty railroads have made Triflex installa- 
tions. 


If you are interested in a spring of highest 

reaction which provides a means of tighten- 

ing track bolts to equal and proper tension— 
then investigate 


Verona Triflex Spring 


The reaction of Verona Triflex Springs exceed 
that of coil washers by nearly three times 





Woodings-Verona Tool Works 


Verona, Pa. 


SINCE 1873 
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“Another Matter 
of Exact 
Scientific 
Control 


Boiler 
Corrosion 


An important part of our work in Scientific Water 
Correction is the control of corrosion and pitting in 
locomotive boilers. In years past many fanciful remedies 
were attempted because neither seller nor buyer knew 
much about the subject. However, through research 
and practical experimentation scientific means for con- 
trol of corrosion have been developed in Dearborn 
Laboratories. 


The solution of iron is brought about by three con- 
ditions: (1) the presence of dissolved oxygen; (2) the 
concentration of hydrogen ions, or the presence of weak 
acids, or acid producing salts; (3) the presence of 
dissolved salts in the water causing galvanic action be- 
tween dissimilar metals or dissimilar parts of the same 
metal. : 


Oxygen is the principal corrosion accelerator and 
the use of internal treatment for absorbing this gas is 
an important step in corrosion control. Organic 
reagents are of great value in the removal of gases, 
especially as a result of their oxygen absorbing proper- 
ties. A further control of corrosion is obtained by the 
proper adjustment of alkalinity. 

We invite you to submit your water problems for our 
consideration. The water supplies will be analyzed in 
Dearborn Laboratories without charge and recommen- 
dations submitted. Nearly fifty years of continuous, 
scientific service to railroads is our record. Savings and 
efficiency for our customers are the final tests over a 
long period of increasing service such as ours. 


Dearborn Chemical Company 


205 EAST 42ND STREET, NEW YORK 
310 S. MICHIGAN AVENUE, CHICAGO 


Canadian Factory and Offices: 
2454-2464 Dundas St., W., Toronto 







@ 
Deaton 


TRADE MARK REGISTERED 
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Railway Track-work Company Portable Track Grinder, Model P-2 


Two grinding heads operating independently, one on each rail. 
Electric motor driven. Grinding wheel operates at 9000 surface 
ft. per min., feed regulated by hand wheel. Grinds gauge line or 
outside of rail. Derailing rollers raise grinder clear of track. 
P-4 same as above except operated by gasoline engine. 


REPAIR RAILS 


—economically— 


Battered rail, built up by 
welding, is restored to orig- 
inal contour quickly, accur- 
ately and economically 
with Railway Track-work 
equipment. Various types 
available. Write for des- 
criptions and quotations. 





3132-48 East Thompson Street Philadelphia 





Railway Track-work Company Portable Track Grinder, Model P-4 


Operated by 12 h.p., 4 cyl. gasoline engine, 1500 r.p.m. Ingenious 
hand crank starter makes it impossible to injure operator. Weight 
complete, 1200 Ibs. In all other respects similar to Model P-2 
grinder. 











@1595 
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‘RP I LLAR Pie 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 
Track-type Tractors Combines Road Machinery 


(There’s a “Caterpillar” Dealer Near You) 


Prices — f. o. b. Peoria, Illinois 


FIFTEEN. . . . . $1100 THIRTY-FIVE. . . $2400 

TWENTY... . . $1450 FIFTY .... . . $3675 

TWENTY-FIVE . . $1900 SIXTY-FIVE . . . $3850 
DIESEL .... . . $6500 


CATERPILLAR 


REG. U. S. PAT. OFF. 


T R ACTOR 





against Winter! 


EQUIPPED with a snow-plow, the “Caterpillar” track- 
type Tractor shoves the drifts from warehouse doors, 
clears the drives and railroad property streets—so that 
perishables and all other classes of freight shipments 
may be handled without delay. 

On broad, stout tracks that bite a sure foothold on 
snow or ice—with a rugged, powerful engine that’s 
unafraid of temperature extremes—and with nimbleness 
to maneuver readily in close quarters—the one-man 
operated “Caterpillar” Tractor enables the warehouse to 
maintain normal service in snowy weather. 


Shipper and consignee, alike, appreciate such service 
—best of all, snow-removal with the “Caterpillar” Tractor 
is a boon to the thrifty budget! And the rest of the year, 
the “Caterpillar” Tractor keeps busy cutting costs at 
other important railroad-maintenance tasks. 
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| On the Subject 
| of “Bugs”’ 


There are a great many products which 
are offered for the extermination of bed- 
bugs, roaches, lice and other insects in 
camp cars, dining cars, sleeping cars and 
other railroad facilities, but 


Railroad Calcyanide is the Best of 


a on the First Job | Them All 


This American Portable Variety Woodworker 
lets you do any woodworking operation of either | Booklet containing simple instructions for use 
a routine or special nature right on the job. | will be gladly mailed upon request. 
Figure the saving over hand or shop work! : 

Hundreds are now in use. 

This one machine may be used as a rip or cut- a 
off saw, as a dado, gaining, grooving, rabbiting, 
tenoning or boring machine, as a jointer or 
planer, a matcher, molder or sander and as a 
hollow chisel mortiser. 

Let us send you our Bulletin No. 82 describ- 
ing our full line of Woodworking Machines for 
use on the job or in the shop. 


CALCYANIDE COMPANY 
60 E. 42nd St., New York City 


American Saw Mill Machinery Co. Distributors: CHICAGO, Smithereen Co., 130 N. Wells St.; 
HARTFORD, The Birchard System, Inc., 312 Church St.; 


164 Main Street, Hackettstown, N. J. | | KANSAS CITY, W. W. Hinds, 4018 Madison Ave.; SAN 
Saw Mills and Woodworking Machinery | FRANCISCO, John F. Leinen Sanitation Co., 1337 Mission St. 
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Insure good maintenance ---use 


STANDARD ASPHALT PRODUCTS 


The railroads have many requirements for asphalt products. In planning 


for necessary maintenance for 1933, all products listed below are essential. 


No. 1 KORITE 
No. 1 Korite is 100% pure 
Asphaltum. It is used for hot 
mopping applications for 
waterproofing ballast deck via- 
ducts, tunnels, foundations and roofs; for filling 
cracks, sealing crevices, making expansion joints 
and sewer pipe joints. It meets requirements for 
refrigerator car insulation and electrical insula- 
tion. No. 1 Korite does not become brittle in 
cold weather and does not slip or slide in 


ordinary summer temperatures. 


GRADE CROSSING PAVEMENTS 
Stanolind Cut Back Asphalt and mineral 
aggregates, mixed and placed according to spe- 
cifications for Asphaltic Concrete Cold Mix, pro- 
vide excellent wearing and economical grade 
crossing pavements. Such pavements have proved 
satisfactory for more than 7,000 grade crossings, 
also for station platforms, bridge decks, walks 
and team track paving. 

TIE TREATING OIL 
Tie Treating Oil reduces maintenance cost 
by waterproofing ties, bridge timbers, piles, 


building and car timber. 


STANDARD 





OLL 


(INDIANA) 
910 South Michigan Avenue 


ASPHALTS FOR EVERY 


ROAD OIL 
Standard Asphalt Road Oil 
applied to the road-bed elimi- 
nates dust, adding to passenger 
comfort and reducing wear and 
tear on equipment. Because of its waterproofing 
effect, Standard Asphalt Road Oil aids in pre- 
venting disintegration of road-bed. The same 
oil also acts as a protection against corrosion of 
the rails and fastenings and materially aids in 


exterminating weeds. 


LIQUID COATING ASPHALT 
Liquid Coating Asphalt has many uses for 
moisture water proofing and corrosive pro- 
tective coatings. It is used for coating roofs, 
steel and iron tanks, reservoirs and masonry of 
all types. It can be used under most all weather 
conditions, is easily applied and can be thinned 


down with naphtha. 


LIQUID ASPHALT RAIL COATING 
Liquid Asphalt Rail Coating acts as a preventive 
of corrosion to rails and bolts, increases the life 
of spikes, anchors and tie plates and assists in 
allowing the rails to expand and contract uni- 
formly. It is easy to apply, is adhesive and highly 


resistant to the elements that cause rust. 


COMPANY 


Chicago, Illinois 


PURPOSE 
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ere is what 


Fairbanks, Morse says about their 
Timken-equipped Sheffield Motor Cars 


ENGINE BEARINGS e lhe crank-shaft is mounted at both ends on large 
* Timken tapered roller bearings which carry the 

radial loads imposed upon the main bearings with almost no friction losses and also 
absorb all thrust loads due to pressure from the friction transmission. This construc- 
Timken Bearings of this 


tion eliminates all wear of the crank-shaft at these bearings. 
After more 


type were first applied to engine crank-shafts in Sheffield motor cars. 
than six years of service in these cars, not one case of main bearing failure has been 
This is an example of the quality of design and materials incorporated in 


From the FAIRBANKS, MORSE CATALOGUE 
AXLE BEARINGS: To elaborate upon the qualities of Timken Bearings 
* seems superfluous. Their general adoption for auto- 


mobiles, trailers and in all types of machinery with the more recent application to 
In 


recorded. 
Sheffield motor cars. 


passenger and sleeping car journal bearings, offers abundant proof of their merit. 
addition to features of design, the methods of manufacture, materials, and inspection 
of Timken Bearings all contribute to their universal recognition as the finest of all 
roller bearings. 

Timken tapered roller bearings, for practical purposes, absorb thrust equally as well 
as radial loads along the full length of the tapered rollers without any cramping, 
Thus, for axle or journal service, they are ideal. 


From the FAIRBANKS, MORSE CATALOGUE 


binding or grinding action. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


BICAIRINGS 














